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The last Toolach Wallaby seen alive appears to have been one held in captivity at 
Robe, South Australia, in 1927. Attempts had been made earlier (1923/4) to transfer the 
last known band to Kangaroo Island but "as a result of overmuch driving the few examples 
obtained were either dead or dead shortly after capture” and "owing to the extensive 
publicity given to the two expeditions . . . realization of the great rarity of the wallaby . . . 
survivors of the 1924 attempt have been wantonly killed for the sale of the pelt as a 
trophy” (Finlayson 1927). It was a species which had once been very numerous in South 
Australia, and was, according to Wood Jones (1923), "probabiy the most beautiful and 
elegant of all the wallabies". 

At the time of European settlement M. greyi was found only in a small area of South 
Australia. Its range (according to Finiayson 1927) "was constituted by ali that portion of 
the state which lies east of the 139th meridian and south of the 35th paraliel, but its 
distribution throughout this tract was not uniform, and showed, rather, an increasing density 
from north to south, and probably, also a considerable hiatus in the mallee country of 
its north eastern corner". 

Wakefield (1972) reported the presence of M. greyi bones in recent deposits in three 
cave sites in Western Victoria (McEacherns Cave, Mt. Hamilton and Warrnambool). M. greyi 
remains have also been reported (Hope et al. 1977) from Kangaroo Island in deposits dated 
between 10,940 ±: 160 and 16,110 ± 100 years B.P. (although one specimen was found 
at a higher, undated, level). We report here on fossil specimens from north western Tas¬ 
mania, a considerable range extension for the species. 

THE SITE 

The spring mounds of north western Tasmania are weil known through the work of 
Gilt and Banks (1956). These authors also reinvestigated a number of Pleistocene fossii 
sites (Mowbray and Puibeena Swamps and Scotchtown Cave). In the last ten years this 
area has become one of the most thoroughly studied in Australia in the field of Quater¬ 
nary research. Further work has been done at Puibeena Swamp (Banks et at. 1976), new 
fossil sites have been found at Montagu (Murray and Goede 1977) and achaelogical work 
has been carried out at Rocky Cape, West Point (Jones 1971) and Hunter Island (Bowdler 
1974). 

The mound springs at Mowbray Swamp (Gill and Banks 1956) are usually 3-6 metres 
high and have highly mineralised water flowing from the top which causes swampy con¬ 
ditions at the base. A section cut into one mound showed the presence of 17 layers (aver¬ 
age thickness 15cm) alternating between shell and peat layers. A date of 37,760 years 
was obtained for such deposits and it was recorded that Nototherium remains had been 
found in the area. 

Although the two sites are only about 12km apart, the spring mounds investigated 
by us at Edith Creek, differ in certain respects from those at Mowbray Swamp. The fossil 
site (Figure 1) is on the Waratah Plain, some 4km west of Edith Creek (40° 57’S 145° 3’E). 
The site is situated on the flood plain about 1km to the west of the Duck River which runs 
between the Christmas Hills to the west and an unnamed range of hills to the east. 
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Figure 1 Map ot site locality. 
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tea tree swamp 


Metres 


Figure 2 Sketch map of Porteous Spring Mound. 


The spring mound which we excavated was discovered to be a fossil site by Mr. 
Laurie Porteous and is named here the “Porteous Spring Mound”. 

The darkly stained, perfectly preserved, fossil bones were sealed in clay lying beneath 
a dense travertine cap deposited by an artesian spring. This carbonate cap constitutes 
the “mound” from which the springs derive their name. Locally the travertine is called 
“iron stone” or “iron rock" because it contains small ferrous oxide pisolites that lend It 
a characteristic rusty orange-brown colour. 

The spring mounds on the Waratah Plains differ from those at Mowbray Swamp in 
being considerably lower in profile and usually smaller in diameter and in being non- 
thermal. They also differ stratigraphically, issuing through a dense, homogeneous clay 
layer and lacking the stratified marl, peaty marl or peat layers. 

The Porteous mound (Figure 2) rises about 50cm above the surface of the plain, its 
perimeter is marked by a ring of lush vegetation extending 2 or 3 metres beyond the 
perimeter of the travertine cap. This cap is oval in outline and measures 6.6 x 5.7 metres. 

The mound previously supported a dense stand of tea trees {Melaleuca and Leptos- 
permum spp.) attested by the presence of roots extending through cracks in the cap of 
the spring and into the clay below. The surrounding plain was originally sedgeland and 
tea tree swamp bordered by better drained areas that supported blackwood (Acacia melan- 
oxylon). Higher ground on either side of the plain has a wet sclerophyll forest consisting 
primarily of Eucalyptus simmondsil and E. ovata. 

The spring was very active even during the dry month of March, when the excavation 
took place. Water continually seeped from just below the upper clay sub unit. As the ex¬ 
cavation proceeded, constant pumping succeeded in drying the upper and middle clay sub 
units and prevening seepage down the face of the excavation. However, water quickly 
refilled the lower part of the hole and it was necessary to repeat pumping every 15 minutes 
or so. 
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STRATIGRAPHY 

The deposit consists of four units (Figures 3 and 4). The lowest Is a fine white quart¬ 
zite sand of marine origin extending to an unknown depth. This is probably the equivalent 
of the Interglacial Mella Sands which underiie the spring mound complex at Mowbray 
Swamp. 

A clay unit approximately 1 metre thick lies above this sand. The lower sub unit of 
the ciay ("mottled brown sandy clay”) contains a large sand component both In the form 
of pockets, and in various degrees of admixture with the clay, especially near the marine 
sand contact. This sand content decreases towards the middle of the unit (i.e. with in¬ 
creasing distance from the marine sands) and this lower sub unit ends at a depth of 
approximately 1.10 metres. 

Above the mottled brown sandy clay is another sub unit — a dark greenish grey clay 
with a high organic content. This sub unit contains the greatest concentration of fossil 
bone and extends from 1.10 — 0.90 metres in depth. Above this are two further sub units, 
one grey brown clay and one brown clay with little sand and no fossil remains. 

Above the clay unit is a narrow stratum of dark, organically stained sand below a 
thicker tan sand layer. Another dark brown sand layer occurs above the tan sand and at 
various places in the section are small lenses of tan or dark sand. This upper sand unit 
extends between the depths of 0.75 — 0.5 metres. The whole sequence is capped by the 
travertine deposit which averages about 0.5m in thickness. 
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In addition to the strata described above, two other major features are evident in the 
exposed section. A iarge column of mottled sand in the East wall, grading into the under¬ 
lying unconsolidated marine sand, represents the main source of the spring. The mottled 
bands are a series of slumping structures, possibly related to the rise and fall of the 
spring head as a result of changes in the local water table. We suggest that the origin of 
this structure is a progressively widened fissure in the clay of an old channel of the Duck 
River. 

A structure in the South wall appears to represent an old stream channel which has 
subsequently become filled with sand derived from the spring mouth. Mottled areas within 
this structure point to continued turbulence from the flow of spring wafer into this catch¬ 
ment. A portion of the same stream channel is also visible in the East wall. 

Most of the fossil bones were found in the greenish grey clay sub unit, however some 
occurred in the lower clay sub unit and others in the marine sand unit and the spring 
mouth sand. Those in the spring mouth sand were probably eroded from the middle clay 
sub unit by the turbulence of the spring. The bones in the lower units are steeply dipping 
(sometimes vertical), suggesting that they have worked their way downwards as a result 
of the instability of the lower clay/marine sand interface. 

Although the sections exposed on both walls of the excavation are small, it is evident 
that both the clay unit and upper sand unit are dipping (the dip is about 12-15° south 
on the South Wall, and about 8° to the north of the East Wall). This suggests that the clay 
beds represent the fill of a small sedimentary basin with steeply inclined sides. There are 
surface features on the Waratah Plain which represent old meander scrolls and filled oxbow 
lakes from the Duck River. The basin may therefore be an oxbow lake or a stranded 
meander which filled intermittently during high water or flood stages of the river. 
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TAPHONOMV 

The nature of the bone deposit, and the stratigraphy, aiiow us to draw some con- 
ciusions about the process of fossiiization at this site. 

The bones are not articuiated, but they are not abraded, nor do they show the surface 
cracking and crazing associated with exposure on land. These facts indicate that (a) the 
bones were always in water, (b) they did not travel far, (c) the slight movement which 
occurred was as individual bones rather than whole carcasses. It seems likely that the 
skeletons were disarticulated before deposition but the bones still possessed collagen. 
Our hypothesis is that the animals died either at or close to the fossil site, the carcasses 
decomposed and individual bones were moved slightly by current action or simply settled 
differentially during siltation, thus leaving bones close together but no longer articulated. 

The process we envision is as follows. The animals were perhaps caught in a flood 
while feeding in a dry oxbow lake or stranded meander. The carcasses were concentrated 
in one locality, perhaps by wind or current action and decomposed to form a localized 
deposit of bone. Repeated flooding silted up the basin and slightly unsettled the bones 
which were deposited in the clay sediments. Eventually the stream dried up or moved 
further away, but a second smaller stream at one time cut through part of the deposits 
and then its bed in turn become filled with sediment (Figure 5). 

Water following the course of the original stream emerged as a spring and deposited 
sandy sediments in the stream channel. Eventually an ironstone cap was formed by the 
deposits of minerals from this spring and the formation of the spring mound was complete. 



spring 
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THE ANIMALS 

(a) Identification 

We have considered the problem of identification here in some detail because of the 
lack of published Information, and the restricted number of reference specimens of M. greyi 
which are available. 

Finlayson (1927) noted two unusual features in the morphology of this species — 
(1) the muzzle was very thick and blunt and the length of the nasals was relatively very 
great. (2) the hind foot was not uniform in width but was strongly constricted in the centre. 

Wood Jones (1923) noted that the second and third upper incisors were very small, 
and illustrated specimen M1762 from the South Australian Museum showing |3 with two 
grooves on the outer enamel surface. 

Measurement of the complete skull excavated (Figure 6) at Edith Creek shows that 
the length of the nasals equals that of M. greyi. The length of the nasals is equal to that 
in the wallabies M. parryi, M. dorsalis and M. rufogriseus, although these species have a 
skuil length 2-3cm greater than that of M. greyi. 

The third incisors found in excavation do not resemble that illustrated by Wood Jones. 
Examination of the five specimens of M. greyi in the South Australian Museum shows that 
only the specimen illustrated by Wood Jones has two grooves, the others (and the fossil 
specimens) having a single groove near the posterior end of the tooth. 

The mandible is the part of the skull most commonly found in fossil deposits and its 
Identification is more difficult than that of the whole skull. One of us (D.R.H.) has examined 
mandibles from the following species — Macropus dorsalis, M. parryi, M. rufogriseus, 
M. parma, M. eugenii, M. greyi and Thylogale billardieri. The first three of these can be 
separated from the rest by their much larger molars (M'-4 > 27mm). T. billardieri can be 
separated from the three small wallabies by its much longer Pa (> 5.5mm). The other 
three species are harder to separate. M. greyi tends to have wider teeth than M. parma 
and M. eugenii (Ms protoloph > 5mm) but there is some overlap in this character. The 
main distinction is in the depth of the jaw. For individuals with full molar eruption, jaw 
depths for the South Australian Museum M. greyi specimens range from 13.5 — 14.0mm, 
and for the fossil specimens 14.0 — 16.0mm. Equivalent M. eugenii and M. parma specimens 
have jaw depths of less than 13.0mm. Although M. greyi has teeth only slightly larger than 
those of M. eugenii and M. parma, its mandible is as deep as that of M. dorsalis and almost 
as deep as M. ruforgriseus and M. parryi. 

Another feature which characterizes M. greyi is the distinctive metatarsal morphology 
(Figure 7). The outer side of metatarsal IV and the inner side of metatarsal V are extensively 
flattened so that these two bones fit very closely together centrally. On the fourth metatarsal 
this flattened portion is marked dorsally by a ridge which rises above the general dorsal 
surface of the bone. This metatarsal morphology explains Finlayson’s observation that the 
hind foot is constricted centrally in M. greyi. 

(b) Biology 

Finlayson (1972). giving some observations on the bioiogy of M. greyi comments on 
"its semi-gregariousness and localized discontinuous distribution throughout its range”. 
He also notes the last "small band of perhaps fourteen individuals” (our emphasis). 

Thirteen mandibles were found in the excavation (minimum number = 8 individuals). 
Of these eight (MIN = 5) had fully erupted molars, two (MIN = 1) had three molars 
erupted and two (MIN = 2) had Mz almost fully erupted. 

The greatest minimum number for any skeletal element was 11 (fifth metatarsal). Of 
fourteen metatarsal IV (MIN = 7). ten (MIN = 6) were adult and four (MIN = 3) were 
juvenile. For metatarsal V the figures are : total 16(11), adult 10(7), juvenile 6(4). The 
other bones analysed give similar age ratios except for femur and tibia which have a 
majority of juveniles. 


0-Figure 5 Diagrammatic sketches depicting formation of Porteous Spring Mound. 

(a) Sedimentary basin with low energy current. Fossils have entered the water 
and sedimentation has taken place. 

(b) Siltation of the stranded meander or oxbow complete. 

(c) Erosion of surface of oxbow sediments by small stream, break through of 
spring along slump created by unconsolidated marine sands containing 
artesian spring water. Mixing of lower clay unit and sands. 

(d) Spring carries sandy sediments to the surface where they are deposited in 
small stream channel cuts. Travertine layer deposited. Some fossils mixed 
with spring mouth sands and lower clay and sand units due to siumping 
and erosion. 
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Figure 6 Skull and mandible (from different individuals) of M. grey! from Porteous Spring 
Mound. (Scale = 1cm). 

(a) Dorsal view of skull. (1980/1/173). 

(b) Lateral view of skull. (1980/1/173). 

(c) Labial view of mandible. (1980/1/174). 
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Figure 7 Fourth (1980/1/175) and fifth (1980/1/176) metatarsais of M. grey! from Por- 
teous Spring Mound. (Scaie = 1cm). 



Cm 


Figure 8 Restoration of M. grey! skuil from Puibeena Swamp. 
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The remains of M. greyi only were found in our excavation. This fact, together with 
the uniform preservation of the bone, suggest that the deposit was the resuit of a singie 
event. We do not know how many bones remain unexcavated, but if the deposit Is of 
limited extent, and if it is the result of a single geomorphological event, then the fossil 
deposit may represent the remains of a single band of the gregarious M. greyi. 

Deciding on the cause of death of fossil animals is fraught with difficulty (Horton 
1976), particularly when, as is the case with the Porteous Spring mound, there is no 
positive evidence available. The problem becomes even greater when we try to determine 
the cause both of the death of particular individuals and the extinction of the species in 
the area concerned. 

The negative evidence at this site is as follows : 

(1) There is no evidence for predator action (either carnivore or man) — no cut marks 
or tooth marks, no fragmented bones, no burnt bones, no artefacts. 

(2) The animals present seem likely to be a cross section of a normal population (al¬ 
though there are relatively few young animals), and their death probably occurred 
as a single event — it does not seem likely that these are animals dying from old 
age whose bones have accumulated in one place for some reason. 

(3) There is little evidence of disease in the bones — two mandibles have the character¬ 
istic bone erosion of "lumpy jaw" (Horton and Samuel 1978) and one ulna has a 
thickening of the shaft of unknown cause. 

(4) There is no evidence that the animals became bogged. Although such evidence may 
have been lost during the deposition process, it does not seem logical to postulate 
bogging in the absence of evidence in favour of it. 

It seems to us that the most likely explanation for the death of these animals is 
drowning. This may have occurred while crossing a stream, or the animals may have 
become caught and isolated by swiftly rising flood waters. 

Post cranial material (1980/1/426) plus the figured specimens (1980/1/173-176) have 
been lodged with the Queen Victoria Museum and Art Gallery. Launceston, and the regis¬ 
tration numbers are of that institution. 


OTHER SITES 

(a) Pulbeena Swamp 

Fragments of a nearly complete skull (Figure 8) of Macropus greyi were collected by 
Mr. Gus Van de Geer from the upper levels of the Pulbeena swamp deposit. The fossil 
remains were in situ at about 115cm below the surface in a marly peat stratum 14c dated 
at 22,130 ± 180 (GRN 7689), (Colhoun, Van de Geer and Mook, 1977). This stratum 
yi6ld6d very high Graminae and Compositae pollen values indicating that Mactopus groyi 
was present in the north west of Tasmania during the Late Last Glaciation (Margaret) when 
grasses and herbs were locally predominant (Colhoun, Van de Geer and Mook, 1977). 
Pulbeena swamp material has been lodged with the Tasmanian Museum, Hobart 

(b) Cave Say Cave, Hunter Island 

Bowdter (1979) discusses the archaelogy and Hope (1978) analyses the pollen from 
this site. A number of M. greyi remains were found in deposits dated to between 22,750 
± 420 and 14,850 d. 190. There is a hiatus in the deposits between 14,850 ±: 190 and 
7,180 ± 90. and no M. greyi was present in the levels dated at less than 7.180 -+- 90 
(J. Hope.pers. comm, and in prep.). 


BIOGEOGRAPHY 

We do not have a radiometric date for this deposit, but its age can be estimated on 

the basis of the following observations : 

(1) Spring mounds and associated deposits of Mowbray swamp have been dated as late 
Pleistocene by Gill and Banks (1956). 

(2) The complex series of events evident in the Porteous mound argues for a consider¬ 
able antiquity, and such events would be unlikely under the heavy forest cover 
present in the valley at the time of European settlement. 

(3) The species is present at Pulbeena Swamp and Hunter Island in late Pleistocene 
times. 

(4) Finlayson (1927) noted that "The Toolach was essentially a clear country wallaby 
avoiding both heavy timber and thick scrub, and in all parts of its range showed a 
marked partiality for grass country, not simply as a feeding ground, but as a "beat” 
in which practically the whole time of the animal, both feeding and resting was 
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According to Colhoun (1978) "at the time of man's first recorded presence (22,750 rt 
420 years BP) the regional vegetation of north eastern Tasmania was a grassland with 
local patches of shrubs and Eucalyptus woodland present. After — 13,000 BP there was 
eventually complete replacement of the grassland by Eucalyptus forest on dry sites with 
Leptospermum and Melaleuca scrub on damp or swampy sites with high water tables”. 
As noted earlier. Colhoun, Van de Geer and Mook (1977) and Hope (1979) have found 
grass pollens in deposits in which M. grey! remains were found. The vegetation change at 
around 13,000 BP suggests that this is the most recent date at which M. grey! could have 
lived in north west Tasmania. After 13,000 BP the area became one which was suitable 
for Thylogale blllerdlerl, the species which still occurs there In large numbers today. 

This habitat preference of M. grey! also suggests that during at least part of the 
period before 22,000 BP in which the Bass Strait land bridge existed, there must have 
been continuous grassland country along its western side from western Victoria to Edith 
Creek (Figure 9). This conclusion is in agreement with that reached by Hope (1978) on 
the basis of pollen evidence. 




Figure 9 Distribution of M. grey!. 

Circles — Specimens in South Australian Museum (Coonalpyn, Kingston, Robe). 
Stipple — Distribution described by Finlayson. 

Stars — Fossil localities : 1, Seton, Kangaroo Id ; 2, McEacherns Cave ; 3, Mt. 
Hamilton ; 4, Warrnambool ; 5, Cave Bay Cave, Hunter Id ; 6, Porteous 

Spring Mound and Pulbeena Swamp. 
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CONCLUSION 

Finlayson (1927) suggests that “although fringe country (i.e. the grasslands) is very 
extensive in the district, the whole of it was not occupied by Toolachs, the groups of 
which showed marked partiality for certain quite restricted areas, from which they^ were 
only driven by persistent persecution, and to which they returned again and again”. 

If the same behavioural pattern was characteristic of M. grey! in late Pleistocene times 
in north west Tasmania, the extinction of a compiete band, as postuiated at Edith Creek, 
would have depopulated a large area of country which wouid not have been recolonized 
for a long time. It may be that the behavioural characteristics of this species, in con¬ 
junction with its restricted habitat requirements, were a fatal combination in the changing 
world of late Pleistocene Australia. 

It is well known that the ranges of many species were contracting before European 
coionization of Australia. In the case of the Toolach wallaby we can now examine such 
a change in some detail and assign tentative causes for it. 
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ABSTRACT 


Hapioiaxis ornamenius sp. nov. is described from Tasmania. It is a hologynous 
species with ornamented setae resembiing those of species known from the Cordillera 
Cantabrica, Spain, the Pyrenees-orientales, and Pyrenees centrales, France, and caves in 
Bulgaria-Roumania-Yugosiavia. 

INTRODUCTION 

The family Haplotaxidae is discontinuously distributed around the worid, but the species 
have limited distributional ranges apart from the various forms of H. gordioides, which 
seem to be at least holartctic, possibly cosmopolitan although mature specimens have yet 
to be described from various localities. 

A new species has been found in Great Lake and Arthurs Lake, Tasmania, in large 
numbers, by the junior author. 

Both of these lakes have had their levels raised for hydro-electric purposes but the 
new species has only been found in the original level of either lake. The depth of this 
part of Arthurs Lake is from about 8 to 12 m whiist in Great Lake it varies from about 
12 to 18 m. Abundance varied considerably between sites and throughout the season 
with a maximum mean number per Ekman grab sample (232 sq. cm version) at any sample 
site of 7 in Great Lake and 20 in Arthurs Lake. Biomass estimates for this species varied 
with season and between sites up to a maximum of 90 g/sq.m at one site in Arthurs Lake. 

Sediment anaiysis at the sites occupied by the new species showed that there was 
usualiy in excess of 50% by weight (often more than 75%) of the sediments below 63 p 
in size. Organic content of these sediments ranged from about 5 to 20% as determined 
by weight loss on ignition. 


Family HAPLOTAXIDAE 
Genus Hapioiaxis Hoffmeister, 1843 
Hapioiaxis ornamenius sp. nov. 
Figures 1-5 


Description : Large irridescent worms c. 120 mm long. 2-3 mm broad (preserved) purple- 
red in life. Prostomium prolobous, bluntly conical. Double annulation from V to about 
XIV, the anterior, non-setate ring just less than half the width of the larger setate ring, 
setae about two-thirds back from the front edge of the larger ring, a slight annular groove 
at the setal line of XIV. Setae closely paired, setal formula (at V) 8 :1 :5 :1 :8. Setae of 
a pair of different lengths, ventral anterior setae longer than the dorsals, reaching a 
maximum length In IX-X. Setae ornamented, with broad semi-lunar depressions scattered 
irregulariy along the exposed parts, most abundant just below the curved, blunt tips. Geni¬ 
tal pores (observable on detached cuticle) present, spermathecal pores in 6/7 and 7/8 
ventro-lateral, median in the line b-c. Anterior male pores beside setae b in XI, those in 
XII behind 11/12 lateral to line b. Female pores in 12/13 and 13/14 in setal line ab. 
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Vascular systems prominant anteriorly, with long commissural vessels. The commissural 
vessels visible externally in II arise from the division of the dorsal vessel by the brain, 
those of III arise from behind that segment such that the dorsal vessel has a long, un¬ 
branched anterior portion. These commissurals unite to form a median ventral vessel in 
about V, beyond which the vessels are less prominant. 

Intestine without crop or gizzard, roof of pharynx somewhat thickened. Pharangeal 
glands present, ? in IV-VII. Intestine narrows from X to XV or XVI, widening to largely fill 
posterior segments. 

Reproductive system with testes and large male funnels in X and XI, male ducts simple, 
more or less elongate but difficult to discern. Ovaries and female funnels in XII and XIII. 
Spormathecae somewhat cylindrical, ducts not much narrower than ampullae, which are 
filled with balls of sperm, paired in VII and VIII. Sperm sacs extensive, reaching from X 
to about XIII or more. Eggs sacs to XV. 

Cocoons somewhat egg-shaped with elongate processes, single eggs. 

Material : Collected from Great Lake, Arthurs Lake, Tasmania (W. Fulton coll.) at various 

dates. 

Type series : fourteen mature specimens, grid reference DP 951 562 (Tas¬ 
manian Lands Dept. Tasmap series), Arthurs Lake, Tasmania, 25.9.77, cocoons 
Tea-tree Bay, Arthurs Lake, 28.7.77. 

Holotype ; QVM type 372, 1980/14/1, specimen in fluid. 

Paratypes: (i) QVM : QVM types 373-386, 1980/14/2-15, 13 specimens in fluid, 1 

specimen, serial sections on 77 slides. 

(ii) Brinkhurst Coilection ; Serial sections of two other specimens totalling 
79 slides, and five slides from three other specimens. 


DISCUSSIQN 

Many of the species of the family Haplotaxidae are hologynous, as is the present 
species. Few of them have ornamented setae, however. The oldest known species with this 
characteristic is H. bureschi (Michaelsen) from the Balkan states. In the description of this 
species cited by Brinkhurst (1966) and Brinkhurst and Jamieson (1971) the two-ringed 
segments are said to have the shorter, non-setate ring behind the larger setate ring, but 
this is clearly an error as the reverse situation is now suggested in recent accounts by 
Delay (1972, 1973) who described two species from the Pyrenees of France and Spain 
which are close to H. bureschi (and a third, H. navarrensis, which has setae both orna¬ 
mented, like the above, and keeled like H. leruthi from France). Of these two species, 
H. corbarensis is smaller than H. bureschi, the setal ornamentation is more variable com¬ 
pared with what must be a new drawing from the type of that species, and there are dif¬ 
ferences in the setal formula (U = 13aa as In Delay (1972), not 3aa as quoted in Delay 
(1973) for H. corbarensis). The second species, H. cantabronensis, has simple ornamen¬ 
tation which seems to be as helically arranged on the setae as that of H. bureschi. It has 
the same setal formula as the latter. The sexual setal glands are said to be on IX - XI in 
the new species but to occupy six segments in the older taxon, but various literature 
accounts described these glands as either single or paired in from one to six segments. 

The separation of all three forms is based on quite slim differences. 

The new species is immediately dinstinguishable by having only two pairs of sper- 
mathecae (a character liable to some variation in other species), a very different setal 
formula, more segments in a similar length, and some differences in setal shape and orna¬ 
mentation. Its zoogeographic separation suggests the need for this ranking in this dis- 
continuously distributed family, but is not regarded as a taxonomic character of course. 

The Haplotaxidae, and also the southern hemisphere Phreodrilidae, are regarded as 
monogcneric families by the senior author, partly for convenience as there are so few 
species, partly as an expression of a lack of knowledge of the relative Importance of, and 
intraspecific variation in, morphological characters commonly described. These are practical 
rather than systematic decisions. Righi el ai. (1978) have recently described a new haplo- 
taxid genus (Tiguassu) from the Brazilian Amazon. The prostomium has a proboscis, the 
anterior male funnels are non-functional and there is a single pair of ovaries and female 
funnels in XII, the female pore being in XIII. Spermathecae open laterally (as do the other 
genital pores) in 8/9 and 9/10. The absence of the anterior pair of testes is unique to 
this and the doubtful Peiodriius lalcifer Omodeo (from Africa), the proboscis is unique, 
but the absence of posterior ovaries is not. The ovaries of P. taicifer are in XIII while the 
testes are in XI, so the union of this with the genus Tiguassu seems unlikely. P. taicifer 
remains a sp. dub. Hapioiaxis brinkhursti has testes in X-XI but ovaries only in XIII 
(Cook 1975). 

The position of the Haplotaxidae as a stem family for the Haplotaxina, as suggested 
by Brinkhurst and Jamieson (1971), is clearly at odds with the traditional phyiogeny, as 
illustrated by Knox (1972) after Pickford’s account in Encyclopaedia Britannica 1962. In 
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these traditional versions the small Aeolosomatidae are thoughi to be primitive annelids 
that gave rise to the Naididae and Tubificidae, all of these with multiple setae derived 
from some polychaete-like ancestral form. The radiation of families from the Tubificidae 
shown by Pickford may not be generally accepted, but the derivation of the more terrestial 
earthworms from the Haplotaxidae via some earlier aquatic forms is more soundly based, 
largely because earlier studies paid far more attention to the better-known larger worms. 

If we accept the concepts outlined by Clark (1964) in his penetrating analysis of the 
origins and functions of the coelom and septa, we may envisage a very different sequence 
of events. The Aeolosomatidae have been shown by Brinkhurst (in Brinkhurst and Jamieson, 
1971) to bear no anatomical similarities to Oligochaeta beyond their shared annelidan 
characteristics. Their reproductive system cannot be derived from the simple hologynous 
array of the Haplotaxida, and they must be regarded as a separate higher taxon containing 
from one to three families depending on the classification adopted. The Haplotaxidae fulfill 
the requirements for an ancestral form for the Oligochaeta, but most living species have 
already established the characteristic four setal pairs of their terrestrial descendants. Only 
H. gordioides, the one widely distributed species, has odd setae which may echo an an¬ 
cestral form with few setae derived from some earlier non-segmented coalomate that may 
well have been ancestral to the few surviving taxa with such a structure. In H. smithii 
the male and female genital ducts are more or less the same, again a trace of a condition 
that would likely have been present in a primitive oligochaete. While most of the modern 
species may be thought to be most closely associated with the Lumbricina of Brinkhurst 
and Jamieson (1971) the senior author cannot agree with the most recent rearrangement of 
the classification by Jamieson (1978). In his most interesting study following Hennig’s 
principals, Jamieson confirms an earlier change in position of the Moniligastrida from an 
Order to a Suborder of the Lumbricina, and this has been supported by the senior author 
elsewhere. The other change is to elevate the Tubificina from a Suborder to a full Order, 
shifting them outside the Haplotaxida. My objections to this are based on the fact that no 
representative of either the Order Lumbriculida or the Suborder Tubificina were involved 
in the computerised study, and Haplotaxina were represented by a single "characteristic” 
species, H. violaceus. The latter is closely allied to the terrestrial forms and other more 
advanced Lumbricina in that the male pores both lie on XII, anticipating the general rear¬ 
ward tendency in male pore position, the only species in the Suborder where this is re¬ 
ported. This, together with the non-representation of the aquatic groups, would inevitably 
skew the analysis towards the conclusion reached. The complaint, then Is not with the con¬ 
sistency or logic of the result obtained, but its relevance to any consideration of the 
position of the Tubificina viz a vis the Haplotaxina. It is unfortunate that the state of so 
many species descriptions and the labour involved in entering all of them into the pro¬ 
gramme prohibits a complete analysis, but the clues available from a study of the frag¬ 
mentary living remnants of a truly ancient family are such that they may readily be lost in 
computer systems no matter how carefully set up. 

One significant feature of the Tubificina which causes many biologists to balk at this 
concept of their position is their multiple setae. It seems to be dogma that these setae 
are held-over from some previous polychaetine ancestor, largely because Polychaetes are 
marine and are therefore thought to be ancestral to terrestrial and freshwater oligochaetes 
Again, I rely on Clark (1964) for the basis for rejecting this. 

It so happens that more and more marine oligochaetes are now being discovered, some 
with quite elaborate adaptions, but most with very simple bifid setae. These do not seem 
to be primitive tubificids, (although the variation in prostate glands is becoming interesting). 
Many are members of the distinct subfamily Phallodrilinae. No relict oligochaete with 
polychaetine setae has been found. The complex hair and pectinate setae of many Tubifi¬ 
cidae and Naididae are restricted to dorsal bundles but are not especially like those of 
polychaetes. and seem to the senior author to be an analogous development, like the 
simple eyes of the Naididae, a development for a swimming existence, since, abandoned 
by the tubificids. The Enchytraeidae have an enlarged setal number (though not often 
very many per bundle) and seem to have had bifid setae in their aquatic phase of evol¬ 
ution, now largely abandoned for a terrestrial existence (note Propappus the aquatic genus 
with bifid setae, said to be primitive). The Tubificidae may be showing a strong tendency 
to lose their elaborate setae, which seem hard to visualise as an adaptation to burrowing. 
Experiments with setal number are found in perichaetine earthworms, of course, and there 
seems no need to believe that multiplication of the setae has arisen only once in annelid 
evolution. In this sense the tubificine oligochaetes can be seen as an evolutionary line 
penetrating acquatic habitats after developing sexual reproduction and hermaphroditism at 
the earliest phase of oligochaete evolution. The functional basis of the former is generally 
held to be the needs for reproduction in a terrestrial environment, perhaps even an osmoti- 
cally threatening freshwater environment that seems to be the ancestral home of most 
oligochaetes. 
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The functional basis of hermaphroditism seems to this author to require a breakthrough 
in understanding as significant as that brought to bear on the functions of the coelom by 
Clark (1964), as much of the received truth seems inadequate to explain its significance for 
the often astronomically abundant tubificids and its general widespread occurrence in 
"lower” phyla. 
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FIGURE LEGENDS 

Figure 1. Disposition of male pores (M) and female pores (F) on ventral side of segments 
XI-XIII (diagramatic). 

Figure 2. Anterior blood vascular system A — ventral view, B dorsal view. 

Figure 3. Scanning electron micrograph of seta to show ornamentation (x 4800). 

Figure 4. Setae (scale = 0.05 mm). 

Figure 5. Spermatheca with sperm balls (scale = 0.1 mm). 
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Figure 2A and 2B 
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Figure 4 



Figure 5 
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ABSTRACT 

The name Bothriembryon tasmanicus (Pfeiffer, 1853) is in valid use for the Tasmanian 
bulimulid species. The name Bulimus gunnii (Sowerby, 1845) is correctly used for a pos¬ 
sible Oligocene fossil of which only one specimen, the holotype, is apparently known. 


introduction 

Confusion exists concerning the correct specific name for the Recent Tasmanian ter¬ 
restrial snail placed in the genus Bothriembryon. Bulinus gunn/V Sowerby (in Strzelecki, 18^5), 
a south Tasmanian fossil has chronologic priority over Bulimus tasmanicus Pfeiffer, 1853. 
Some authors have regarded them as being conspecific. "Bulinus was an apparent error 
for Bulimus although the latter name appeared only in the index. The fossi, frorn the Geil- 
ston Travertine, was reported as of Pliocene age. Malacologists consulting the original 
references were unaware of their inadequacy. 

Iredale (1937) rejected B. gunnii on the basis of “uncertain status”. In his research on 
the Bulimulidae Breure (1978, 1979a, 1979b) used Bothriembryon (Tasmanembryon) gunnii 
(Sowerby, 1845) for the Recent species. This paper discusses evidence aimed at stabilizing 
the taxonomy. 


taxonomy 

Bulimus gunnii (Sowerby, 1845) 

Figures 1 - 2 

1845 Bulinus gunnii Sowerby in Strzelecki, p. 298, pi. xix, fig. 6 (not 5). 

1878 Bulimus gunnii Etheridge, p. 177. 

1880 Bulimus gunnii Johnston, p. 90. 

1885 Bulimus gunnii Johnston, p. 219. 

1888 Bulimus gunnii Johnston, p. 283, pi. 34, fig. 7. 

1897 Liparus gunni Harris, p. 3. 

1968 Bothriembryon gunnii McMichael, p. 150. 

1980 Bothriembryon gunnii Ludbrook, p. 90. 

, The name Bulinus gunnii was introduced for a fossil 
yellow limestone of Hobart Town”. The description was b lef ^ 

comparison was made with a species "Bulinus granulosis . The . 

Bulinus’’ aenerallv dismissed, may have been a printing error. The illustration (in Strze 
[ecki, 1845)^ showed a bulimulid-shaped fossil embedded aperture down in ^|‘'■'x Harr s 
(1897) described the holotype in the British Museum 
seated a close relationship between B. gunnii and Bulimus (Liparu ) 
a Western Australian species. , „ u 

(without about IJ whorls of the apex) are height 25.1 mm, width 13^.9 mm . 

fype figure (Figure 1). McMichael (1968) used the description of the B. gunnii holotype by 
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Harris (1897) for comparison with his fossil Bothriembryon praecursor. He considered the 
original description inadequate for comparative purposes. Ludbrook (1980) makes clear that 
a valid comparison such as that by McMichael is impossible. 

Dr. Ludbrook (pers. comm.) suggests an early Miocene age for the genus Bothriem¬ 
bryon in Australia. Ludbrook (1980) states that the holotype is the only known B. gunnii 
specimen. 

Bothriembryon tasmanicus (Pfeiffer, 1853) 

Figure 3 

1853 Buiimus tasmanicus Pfeiffer, p. 260. 

1860 Buliminus tasmanicus Martens in Albers, p. 228. 

1868 Buiimus tasmanicus Cox, p. 72, pi. 13, fig. 1. 

1871 Buiimus tasmanicus, Legrand, Species 2. 

1879 Buiimus tasmanicus Petterd, p. 47. 

1880 Buiimus tasmanicus Johnston, p. 11. 

1880 Buiimus tasmanicus Johnston, p. 90. 

1882 Buiimus gunni Brazier, p. 121. 

1883 Buiimus tasmanicus Johnston, p. 144. 

1891 Buiimus tasmanicus Hedley, p. 21, pi. 2. 

1900 Bothriembryon gunni Pilsbry. p. 18, pi. 3. figs. 50, 51, 52. 

1900 Bothriembryon gunni var. brachysoma Pilsbry, p. 19, pi. 3, fig. 53. 

1909 Bothriembryon gunnii Petterd & Hedley, p. 285. 

1921 Bothriembryon gunnii May, p. 92. 

1923 Bothriembryon gunnii May, pi. 42, fig. 7. 

1933 Tasmanembryon tasmanicus Iredale, p. 41. 

1937 Tasmanembryon tasmanicus Iredale, p. 313. 

1955 Tasmanembryon tasmanicus Kershaw, p. 327. 

1958 Tasmanembryon tasmanicus Macpherson in May, pi. 42, fig. 7. 

1972 Tasmanembryon tasmanicus Dartnall. p. 7. 

1978 Bothriembryon gunnii Breure, p. 209. 

1979 Bothriembryon brachysoma Breure, p. 96. 

1979 Buiimus gunnii Breure, p. 96. 

1979 Buiimus tasmanicus Breure, p. 96. 

1979 Bothriembryon gunnii Breure, p. 110, fig. 6. 

1979 Bothriembryon tasmanicus Smith & Kershaw, p. 128. 

1980 Tasmanembryon tasmanicus Ludbrook, p. 90. 

Dr. P. Mordan (pers. comm.) reports that there are two syntypes of 8. tasmanicus in 
the British Museum (N.H.). 

Martens (In Albers. 1860) placed Caryodes dulresnii and 8. tasmanicus together in 
a sub-genus Caryodes, but he continued to use Liparus for Western Australian bulimulid 
shells. Buiimus was used for the Tasmanian species by Cox (1868) whom Legrand, Petterd 
and Johnston predictably followed. Johnston (1880b) suspected a relationship between the 
fossil and Recent species. He stated “From the fragments of the species submitted to me, 
I should infer that it is closely allied to the existing species 8. tasmanicus”. This state¬ 
ment is significant. He based his inference on fragments he did not collect. Moreover, 
these fragments could not have been the complete specimen he later illustrated in 1888. 
All this material is now missing (Ludbrook, 1980). Subsequently Johnston (1883) again used 
8. tasmanicus, apparently still unsure of the status of the name. 

Brazier (1882) used the name 8. gunni for a fossil from the Kent Group, Bass Strait, 
without description or illustration. He quoted from Johnston's discussion (1880b) then gave 
his “opinion” that there was no difference "between 8. gunnii and 8. tasmanicus”. This 
assumption, undoubtedly influenced by the highly regarded Johnston, could only in fact 
be applied to Brazier’s own specimen. 

Pilsbry (1894) replaced the pre-occupied Liparus with Bothriembryon for the Western 
Australian species. His introduction (in notes and news) was somewhat unorthodox and 
could easily have been overlooked by Harris (1897). Pilsbry (1900) accepted 8. gunnii for 
8. tasmanicus and introduced a variety “brachysoma” with the locality “East coast of Tas¬ 
mania (Petterd)”. Petterd (1879) did in fact refer to variation in this group and this will 
be considered elsewhere. But Petterd also remarked on a resemblance between 8. gunnii 
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FIGURES 

1. Bulimus gunnii (Sowerby) after Sowerby (in Strzelecki, 1845). 

2. Bulimus gunnii (Sowerby) after Johnston (1888). 

3. Bothriembryon (Tasmanembryon) tasmanicus (Pfeiffer). (Photograph by courtesy John 
Simmons, Launceston). 
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and B. tasmanicus. The dales suggest that he and Johnston could have discussed the 
matter. 

Pilsbry’s acceptance without question of Brazier’s conclusion resulted in Petterd & 
Hediey (1909) and May (1921, 1923) also accepting the name B. gunnii for the Recent form. 
The earlier iiterature couid be divided into that using S. gunnii for the fossil and that using 
8. tasmanicus for the Recent species. 

Iredale (1933) expressed doubt as to the reiationships of 8 . tasmanicus. Dissections 
by Dartnail (pers. comm.) and myself closely relate the species to the Bulimulidae. it is 
not related to Caryodes dulresnii. Iredale (1937) corrected the taxonomy and relegated 
8. gunnii to limbo. He regarded 8. gunni var. brachysoma as a variety only. Kershaw 
(1955), Macpherson {in May 1958) and Dartnail (1972) agreed with the use of the name 
6 . tasmanicus. Breure (1978) the reverted to the name 6 . gunnii for a Pliocene (sonsu 
Strzelecki) to Recent species. Consequently Breure (1979a. 1979b) used 8. gunnii and 
Smith & Kershaw (1979) used 8. tasmanicus for the same species. 

In the affinity speculation Brazier (1882) apparently copied Johnston (1880b) who has 
used fragmentary material. Harris (1897) reached a different conclusion to Johnston and 
Brazier when redescribing the holotype of 8. gunnii. A valid conclusion that the two 
morphs were con-specific would requite a study of the holotypes of which one. that of 
8. gunnii, was not satisfactory for the purpose. 

THE GEILSTON BAY TRAVERTINE 

The type locality of the fossil 8. gunnii was given as "In Yellow limestone of Hobart 
Town”. At the time two quarries vrere known, one at Geilston Bay and one at Upper Bur¬ 
nett Street in Hobart (Banks, 1971a). Both could be described as having yellowish lime¬ 
stone. I have seen the preserved outcrop at Geilston Bay. The other quarry is not now 
visible (Banks, 1971b). 

Johnston (1880b) reported on the Geilston Travertine describing the known and new 
species of snails. He repeated Sowerby's description of 8. gunnii but gave the locality 
"near Yellow Limestone, Hobart Town". Whether this difference was an error or referred 
to his fragmentary specimen is not clear. Johnston (1888) in a further report included his 
belief that this was Darwin s "Travertin with extinct plants”. Banks (1971b) demonstrated 
this belief to be incorrect as Darwin's material came from Upper Burnett Street. 

Ludbrook (1980) suggested that there is some uncertainty concerning the quarry from 
which the Strzelecki snails came. Banks (1971b) discussed Strzelecki material but not the 
snails. I can find no reference to snails from the Upper Burnett Street site at all. Johnston 
(1882) stated that he was guided to this quarry by Legrand who would presumably have 
noted snails had any been apparent. No other likely quarry can be identified. 

Although his initial material was poor and probably not in situ, Johnston consistently 
and clearly indicated that the snails came from Geilston. The one exception was his (1880a) 
distribution paper in which he referred to "yellow limestone” and gave the age as Miocene. 
He clearly stated (1885a) that the snails came from the Geilston lower beds (i.e.. sub¬ 
basalt). He also distinguished these from the “Upper Members” overlying the basalt 
(1885b). The section at Geilston he (1888) described gave travertine and plants with snails 
commencing 3 to 3.6 m below the basalt, immediately below the bed containing marsupial 
bones. This section was accepted by Tedford et at. (1975) who provided supporting 
evidence. 

Tedford et at. state that "the basalt yielded an apparent age of 22.4 zt 0.5 Myr. "ap¬ 
proximating the Oligocene-Miocene boundary”. They therefore concluded the Geilston 
Travertine below the basalt "to be Late Oligocene or older”. This means the snail bed 
must be at least this age. There can be no doubt that this is the bed from which snails 
equivalent to 8. gunnii came whatever that specimen may be. It is therefore probable that 
the Geilston Travertine was the "yellow limestone of Hobart Town". 

No other hypothesis can be proved on the evidence. Furthermore. Ludbrook (1980) 
quotes McCormick who found no snails in the "Hobart Town quarry”, but only at Geilston 
including “Heiix and Buiimus". 

THE KENT GROUP BASS STRAIT 

Brazier’s (1882) brief report on a fossil Buiimus given him by Professor Stephens 
“from Kent's Group, Bass’ Strait” said to be "found in the Travertine of that group”, greatly 
influenced the status of 8 . gunnii. Descriptions and maps of these islands were given by 
Le Souef (1891), Mullet & Murray-Smith (1967), Marginson & Murray-Smith (1969), Jones, 
Marginson & Murray-Smith (1970) and Last (1979). The geologic environment is dominated 
by bold granite cliffs and plentiful limestone. No reference to travertine has been noted. 
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Johnston (1879) mentioned a white limestone on the road to the Deai Isiand iighthouse. 
Garreau (1958) mentioned outcrops of dune iimestone. Hope (1974) mentioned “coastai 
calcarenite and sands”. 

Johnston (1881) described a fossii snaii (Helix simsoniana) from “calcareous sandstone 
(tertiary), Kent’s Group". He equated the rock to the Heiicidae Sandstone of the eastern 
Bass Strait islands (Johnston, 1879), but in the next paragraph expressed doubt between 
this "or the tertiary group, of which the Geilston travertine is a member”. I postuiate that 
Brazier’s reference to travertine could have come from this comment. A specimen of H. 
simsoniana seen by me is a cast unlike the Heiicidae Sandstone fossiis which are of 
Pleistocene age (Kershaw & Sulheriand, 1972). There can be little doubt that most, if 
not ali, the limestone Is equivalent to the dune limestone of Dimmock (1957) and the 
aeolian calcarenite of Kershaw & Sutherland (1972). 

Le Souef (1891) reported a jaw bone of the “Giant Kangaroo (M. gigas)” from the Kent 
Group. An appended ietter by F. McCoy to the report mentioned "the Old Man Kangaroo 
(Macropus major)". The Proceedings of the Royal Society ol Tasmania for April. 1881, 
p. ii. records from Wm. Tarleton "Bones of Recent Marsupials, Animals, etc., from a cal¬ 
careous deposit on Kent's Group, Bass' Straits (The bones were found in a cavity 50 ft. in 
depth, washed out by floods, and situated 600 ft, above sea level). Specimens of Heiix 
simsoniana from the same locality”. A November, 1884, record was "Marsupial bones and 
pumice stone, etc., from Deal Island, Kent’s Group, Mr. Johnston”. Deal Island is the ap¬ 
parent locality of the undefined reference. 

Hope (1974) gave the Deal Island dune habitat as open savannah on European settle¬ 
ment with the natural vegetation as "dry sclerophyll forest, woodland and heaths”. Both- 
riembryon could have survived in such a habitat near the coast during the Pleistocene. It 
was not listed as occurring in Heiicidae Sandstone by Johnston (1879) and is not currently 
recorded from the islands. It could be suggested that its normal habitat would preclude it 
surviving an interglacial or post-glacial sea level rise. Thus the height of Tarleton’s fossil 
deposit is interesting although it may not be the site of Brazier’s fossil. Johnston (1881) 
related his Helix simsoniana to the Recent Anogiypta launcestonensis, a rain forest species. 
But a slip was inserted, following his plate, on which he suggests a relationship with 
Recent New Zealand rhytidids. 

The nearest morphologically similar Tasmanian carnivorous snail to H. simsoniana 
is Tasmaphona lamproides. This species prefers a moist habitat (Smith & Kershaw, 1979). 
Consideration of these snails does not assist with our knowledge of the bulimulid fossil. 

Gill (1967) referred to snails in Late Pleistocene and Holocene deposits in Victoria. 
Bothriembryon was not included. Helicarion has continuous distribution from Victoria 
through the islands into Tasmania. It could easily survive on the slopes of peaks marking 
the land bridge. Hope (1974) gives a hypothesis providing an explanation for some distri¬ 
butional problems. The Kent and Hogan Groups may occupy a significant position between 
Tasmania and Victoria. 

Johnston (1882) and Banks (1971a) describe the habitat at Geilston occupied by the 
fossil snails. Dartnall (1972) and Smith & Kershaw (1979) comment on the habitat of Recent 
Bothriembryon. 

Despite an apparently suitable habitat, no evidence that Bothriembryon existed on 
Bass Strait islands except for the reputed bulimulid fossil, has yet been found. No evidence 
of the age of the fossil other than that the travertine may have been aeolianite can be 
presented. It is postulated that it came from Deal Island where fossils have been collected. 
It is difficult to believe that a distinctive travertine deposit would have been overlooked. 
That the fossil was provided by Professor W. Stephens tends to validate the locality although 
nothing else is known. The age could be considered to be either Tertiary or Early Pleisto¬ 
cene. The former age could explain a resemblance to B. gunnii. The latter age may indicate 
that Bothriembryon did migrate northwards during low sea level but did not survive inter¬ 
glacial fluctuation. It can only be concluded that Brazier saw in a fossil of unknown age and 
facies a resemblance to the fossil B. gunnii which itself proves to be inadequate as com¬ 
parative material. 

SUMMARY AND CONCLUSIONS 

The taxon B. tasmanicus Pfeiffer has been accepted for Recent Tasmanian bulimulid 
species by Martens (in Albers, 1861), Cox (1868), Legrand (1871), Petterd (1879), Johnston 
(1880a, 1883), Hedley (1891), Iredale (1933, 1937), Kershaw (1955), Maepherson (in May, 
1958), Dartnall (1972). It was questioned by Johnston (1880b) and rejected by Brazier 
(1882) using Johnston’s comments. Pilsbry (1900) followed Johnston and Brazier. 

Petterd & Hedley (1909) and May (1921, 1923) followed Pilsbry. Johnston (1880a), 
Etheridge (1878) Johnston (1888), and Harris (1879) used B. gunnii for the fossil. Other 






6 


THE VALIDITY OF THE TAXON 


authors have not questioned its validity untii Breure (1978) used B. gunnii for the Recent 
species. But Ludbrook (1980) discussing the fossil concludes that "paucity of material is a 
barrier to confirming the identity of the fossil”. 

Harris (1897) using the holotype of B. gunnii saw a different relationship to that seen 
by Johnston and Brazier. The Harris concept and Johnston’s (1888) illustration conflict with 
the illustiation in Strzelecki (1845). This makes comparison between B. gunnii and B. tas- 
manicus dubious. Johnston (1880b) interred synonymy using poor materiai but later appears 
to have changed his mind. However, Brazier (1882) accepted Johnston's inference for a 
fossil which it may or may not be possible to relate to either species. Pilsbry (1900) in 
accepting the situation without question, influenced subsequent authors for 23 years. 

The weight of evidence does not support the use of the name S. gunnii Sowerby for 
the Recent species most commonly known as B. tasmanicus Pfeiffer. There is no apparent 
conflict in status between the two species, only in the interpretation of the Tertiary fossil 
S. gunnii. The concept that 6 . gunnii and 6 . tasmanicus, supported only by suggested 
generic resemblance and inferred opinion, are conspecific, cannot be substantiated. 
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ABSTRACT 

Three species are added to the Tasmanian list; Macroramphosusgraciiis (Lowe, 1839) 
(Macrorhamphosidae), Pseudophycisbreviuscuia(?l\ct\atAson, 1846) (Moridae), Physicu/us 
marginata (Gunther, 1878) (Moridae). The two morids were determined by Dr Daniel M. 
Cohen. Some general observations are made on Creedia haswe/ii (Ramsay, 1881) 
(Creediidae). 

The material provides examples of some interesting exponential size-number 
relations: in loglog plots (a) length of head, length to vent, standard length are linear on 
three integers, (b) lengths of certain radial elements are linear on their serial numbers 
(L = bNI<), (c) lengths to origins and terminations of vertical fins are linear on early 
natural numbers. 


INTRODUCTION 

Some interesting material in the collection of the Queen Victoria Museum and Art 
Gallery Launceston is examined. Linear dimensions are regularly given in millimetres, 
the name of the unit commonly being omitted. The symbols Ls, Lt, TLs, TLf denote, res¬ 
pectively, standard length, total length, thousandths of standard length, thousandths of 
total length. Standard deviation and derived statistics are calculated with /V-1 degrees 
of freedom. 
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FAMILY MACRORAMPHOSIDAE 

This family, the members of which are known vernacularly as Bellows fish. Snipe 
fish or Woodcock fish, names suggested by their characterisic form, is represented in 
Tasmania by 5 species: (a) Notopogon lilliei Regan, 1914 (b) Notopogon endeavouri 
Mohr, 1937 (c) Centriscops humerosus (K\c\\ardson, 1846) (d) Macrorhamphosus elevatus 
Waite, 1899 (e) Macrorhamphosus gracilis (Lowe, 1839). Opinions regarding specific 
status have differed considerably among writers concerned with the group (notably Regan 
(1914 a,b), Mohr (1937) and several local authors). Its history has not been without 
misidentifications, for example McCulloch (1911,1914). Of the species listed above both 
(a) and (b) are recognized in the name-list of Whitley (1964), while Munro (1958) rele¬ 
gates (b) to the synonymy of (a) (if distinct, they are certainly closely allied). In both 
these sources (e), a species with a wide extralimital distribution, is represented by 
Macroramphosus molleri Whitley, 1930 (regarded as endemic), entered in the name-list 
as Orthichthys molleri. Centriscops humerosus is not credited to Tasmania in the Check- 
List (McCulloch 1929) or in the Handbook, and its appearance in the local lists of Lord 
(1923, 1927) and of Lord & Scott (1924) may be based on a misinterpretation of 
Endeavour reports by McCulloch (1911, 1914), no Tasmanian occurrences being given. 

A possibility mooted by Johnston in his first Tasmanian catalogue (1883) that his entry 
of Centriscus scolopax (= Macrorhamphosus elevatus), based on the MS list of Allport, 
might represent Centriscus humerous was later (1885) wholly discounted by him. 
However, this species is expressly reported from this State by Whitley & Allan (1958). 
The history of the species that occur, or have been stated to occur, in Tasmanian waters 
has been reviewed in detail earlier (Scott 1961). 

In the present paper Macroramphosus gracilis is for the first time reported from this 
State, and some observations are presented on a sample of M. elevatus. 


KEY TO MACRORAMPHOSIDAE RECORDED FROM TASMANIA 


1. Dorsals continuous or subcontinuous, first with 6-7 
spines. Oblique extension of anal base < IVi that 
of second dorsal base. 2 

Dorsals wholly separate, first with 4-5 spines. Oblique 
extension of anal base > 2 that of second dorsal 
base. 4 


2. No lateral line. Ventral I, 5. No tuft of bristles on head 

or nape. Centriscops humerosus 

Lateral line present. Ventral I, 4. A tuft of bristles on 

head or nape. 3 


3. Membrane of spinous dorsal weak, naked. Length of 
head > depth of body. Bristle patch usually 
extending to, or caudad of, level of opercular 
margin. Of height of body at ventral origin = Vi 
above anteroposterior body axis. Notopogon lilliei 

Membrane of spinous dorsal firm, scaly. Length of 
head < depth of body. Bristle patch usually not 
extending to level of opercular margin. Of height 
of body at ventral origin = 3/5 above antero¬ 
posterior body axis. Notopogon endeavouri 













Notes on Fishes 

In the Collection of the Queen Victoria Museum, Launceston 


3 


4. Dorsal V, 12. Second dorsal spine strongly serrated 
behind, inserted over or slightly behind vent, 
nearer to caudal base than to head, distance 
between level of its insertion and that of caudal 
base = 4 in standard length. Depth > % in head. 

Reddish or yellowish. Total length to about 

150 mm. Macroramphosus elevatus 

Dorsal IV, 9-12. Second dorsal spine feebly serrated 
behind, inserted distinctly in advance of vent, 
nearer to head than to caudal base, distance 
between level of its insertion and that of caudal 
base = 3 in standard length. Depth < 'A head. 

Greyish or bluish, partly silvery. Total length to 

about 100 mm. Macroramphosus gracilis 


Genus MACRORAMPHOSUS Lacepede, 1803 

Macroramphosus Lac6pede, 1803, Hist. Nat. Poiss., 5: 136. Type-species, Afacroramp/rost/s 
cornutus Lacep§de. 

Macrorhamphosus Agassiz, 1845, Nom. Zool. (Pisces): 37, emendation for Macroram¬ 
phosus Lacffpede. 

Orthichthys Gill, 1862: Proc. Acad. Nat. Sci. Philad., 5: 234. Type-species, Centriscus 
veiitaris Pallas. 


Macroramphosus gracilis (Lowe, 1839) 

(Fig. IB) 

Centriscus gracilis Lowe, 1839, Proc. Zool. Soc. (Lond.), 7: 86. Type locality: Madeira. 

Centriscus gracilis: Pedley, 1884, Proc. Linn. Soc. N.S.W., 9(1): 111: Macleay, 1884, 
Proc. Linn. Soc. N.S.W., 9(1): 42: Waite, 1899, Aust Mus. Mem., 4(1): 61, pl.7 
fig.2, and 1900, Rec. Aust Mus., 3(7): 199: McCulloch, 1921, Aosf. Zoo/., 2(2): 
36, and 1929, Aust Mus. Mem., 5(1): 83: Mohr, 1937, Dana rept, 13: 37: Paxton, 
Rec. Aust Mus., 30( 15): 389. 

Centriscus gracilis var. japonicus Ogilby, 1886, Cat. fish. N.S.W.: 42. Type locality: 
Port Jackson. Not Centriscus japonicus Gunther, 1886 (Japan). 

Macroramphosus japonicus?: Regan, 1914, Ann. Mag. Nat Hist., 8, 13: 19 (New South 
Wales reference only). 

Macroramphosus moileri V\lh\X\ey, 1930, Aust Zool., 6(2): 117. Type locality: Maroubra 
Beach, near Sydney, New South Wales. Holotype figured by Waite, 1899 (reference 
above). 

Macroramphosus molleri: Munro, 1958, Handbk Aust. fish., 23: 95, fig. 654. 

Orthichthys molleri: Whitley & Allan, 1958, Sea-Horse and its relatives: 71, text fig.21 
no.2: Whitley, 1964,/’roc. Linn. Soc. N.S.W., 89(1): 37. 
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NOTE ON SYNONYMY AND DIAGNOSIS 

In proposing Macroramphosus molleri Whitley (1930: 117) observed, 'The Little 
Bellows Fish of New South Wales which has been called Macroramphosus gracilis by 
authors is apparently distinct from Centriscus gracilis Lowe. The second dorsal spine has 
few serrations, originates behind the vertical from the vent [our italics], and, in most 
specimens, when depressed, reaches the second dorsal fin [about two-thirds of distance 
in holotype]. Nine to twelve dorsal rays, eighteen to nineteen in anal; depth B-B’/z in 
total length [? standard length; so rendered in Handbook). The New South Wales form, 
which I name M. molleri, is allied to Centriscus japonicus GUnther, but Regan, who com¬ 
pared Gunther’s types with Waite's figure was uncertain to their identity. The holotype 
of M. molleri is the specimen figured by Waite, which came from Maroubra Beach near 
Sydney, New South Wales (Austr. Mus. Regd. No. B 7168)'. The sinking of Lowe's 
species in the synonymy of Whitley’s, in respect of the Australian fish, was rejected by 
Mohr (1937: 37), but it was accepted in the Handbook (Munro 19B8) and in Whitley's 
own and joint papers (Whitley & Allan 19B8, Whitley 1964). It will be seen no formal 
comparison of M. molleri with M. gracilis was made; current opinion in general inclines 
to regard them as a single species of circumglobal distribution in tropical and subtropical 
waters including those of eastern Australia (Paxton 1976: 389). This view is adopted 
here; however a definitive determination perhaps remains a desideratum. 

The italicized passage above is clearly in error. In this genus the vent is located (as 
in most fishes) shortly before anal origin (in both M. gracilis and M, elevatus separate 
from it by about its own modal diameter). In our example of M. gracilis the second 
dorsal spine originates well in advance of the vertical from the vent; reference to Waite's 
figure makes it evident this must also be the case in the holotype. Unfortunately the 
slip was carried over into the Handbook (Munro 19B8: 9B, fig.6B4, a reproduction of 
Waite's 1899 illustration): a similar specification occurs also in the description of the 
immediately following species, M. velitaris (Pallas, 1770), in which, as fig.6BB makes 
clear, to be so located the vent would need to be at least so far forward as to lie beneath 
the adpressed ventral fin. Earlier, McCulloch (1922: 36) had correctly separated the two 
species in a key, describing M. elevatus with (second) 'dorsal spine over or a little before 
the vent', M. gracilis (under that name) with spine 'well before the vent'; and the correct 
situation was noted, subsequent to the description of M. molleri, in Whitley & Allan 
(19B8: 71). 

MATERIAL 

A specimen, Ls 38.3 Lt 43.8, from north-east of George Rocks, east coast, collected 
by Mr T. Singline in November 1980 (Q.V.M. Reg. No. 1980/B/66). 

MERISTIC CHARACTERS 

D. IV, 10. A. 18. P.14. V. I, B. C. 6-1-9-^6. Only 4 dorsal spines were 

detected (see Aspects of form, below). 

DIMENSIONS AS TLs 

Length to origin of first dorsal 662, to termination 746, oblique (point-to-point) 
length of base 87; second dorsal 847 901 99; anal 70B 929 204. Length to origin of pec¬ 
toral 478, total length of fin 160, oblique length of base 33. Length to origin of ventral 
B78, total length of fin 38. Head 468. Snout 272. Eye 99. Interorbital B9. Length of 
lower jaw B6. Length to vent 69B. Length of first dorsal spine 23, second 204, third 102, 
fourth B3. Length of longest dorsal ray 107, of longest anal ray BO. Depth at front of eye 
130, at back of eye 196, at operculum 206, at dorsal origin 201, at vent 191; maximum 
depth 214, depth of caudal peduncle 48. Maximum thickness of head 87, of trunk 76. 
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DIAGNOSTIC PROPORTIONS 

Values in parentheses preceded by M are those of the Handbook (Munro, 1958), 
those preceded by W are calculated from measurements of the figure of the holotype 
of M. moHeri (Waite 1899, pi.7 fig.2). Head in Z.s 2.14 (M '1.2' = ? 2.1, W 2.1). Depth in 
head 2.19 (M 2.3, W 2.4), in Ls 4.67 (M 5-5.5, W 4.9). Pectoral in head 2.92 (W 3.3) in 
Ls 6.24 (W 6.8). Snout in head 1.72 (M 1.5, W 1.5), in Ls 3.67 (W 3.0), in second dorsal 
spine 0.75 (W 0.3). Eye in head 4.72 (M 5.6, W 5.7), in snout 2.75 (W 3.9). Interorbital in 
eye 1.70. Second dorsal spine in head 2.28 (M 'less than 3', W 4.8), in Ls 4.91 (W9.9): 
with regard to the much shorter relative length of the second dorsal spine in Waite’s 
figure, where, if depressed, it would extend only about two-thirds of the distance towards 
the origin of the second dorsal, while in our specimen it would reach about to the level of 
the first one-third of the fin base, Whitley (1930: 117), though citing Waite's figure as the 
holotype of his M. moUeri (= M. gracilis), remarked that in most specimens the depressed 
spine reaches the second dorsal fin. Maximum thickness in maximum depth 2.4, in Ls 
11.6. Oblique length of second dorsal base in oblique length of anal base 2.06. 

GENERAL FEATURES 

Elongate, strongly compressed. Dorsal profile gently sigmoid to near first dorsal 
origin, the early concavity more marked than the posterior convexity, the segments sub¬ 
equal in length; interdorsal slightly sloping back and down, barely convex (less so than in 
Waite's figure); second dorsal base almost linear at an angle of about 45°. Ventral profile 
resolvable into four main segments; from tip of snout to below eye concave; briefly con¬ 
vex about to level of opercular border; close to linear to ventral, posteriorly curving down 
to producea distinct small projection at origin of fin; to caudal peduncle barely convex. In 
the terminology of Gregory (1928) the general body form is specified thus: mesosomatic, 
gasterion postapical, apex median, gasterion median, mesonotic,mesogastric, leptopygidial, 
opisthion posturanic. 

Snout of relatively moderate length, compressed, half as wide at tip as at level of 
orbit; tip bluntly pointed, lower jaw slightly in advance of upper; rapidly increasing in 
depth backward to reach 0.6 maximum depth at orbit; slightly tilted upward, a line join¬ 
ing angle of rictus and middle of caudal peduncle crossing eye above its middle (in figure 
of holotype not tilted, this line tangential to, or slightly below, inferior border of pupil; 
approaching more closely figure of holotype of Af. elevatus in same plate); lateral surface 
with three ridges, from lowest progressively less upwardly convex; lowest defining ventral 
profile from below first one-fourth of eye (where it is met at an angle of about 120° by a 
strong oblique linear ridge running down and forward from shortly behind middle of eye 
and touching orbit near 4 o'clock, left side viewed) to just behind end of lower jaw, 
middle from 9 o'clock on orbit subhorizontally forward, its anterior half constituting the 
dorsal profile, its posterior half surmounted by the uppermost ridge extending forward 
from the highest point of a complete elevated circumoral ring, the two meeting near 
middle of snout to enclose an elongate triangle of smooth black integument contrasting 
sharply with strongly rugose silvery rest of lateral surface of snout; near middle of length 
of this pennon, closer to its lower than its upper border, the two nostrils, each surrounded 
by a low broad rim, distance between the rounded openings subequal to the sum of their 
diameters; on dorsum of head a poorly developed median ridge arising at occiput and 
running forward continues with some interruption on to snout lapsing to extinction 
about midway between orbit and snout tip; rest of dorsal surface covered with low 
closely set longitudinal ridges of varying length. 

Eye rather large, in upper two-thirds of head approaching fairly closely to dorsal 
profile, its diameter 2.75 in snout, subequal to its direct distances from upper and lower 
angles of branchial cleft, this latter evenly convex, reaching up to level of upper end of 
pectoral base. Mouth terminal, very small, length less than one-tenth snout. Operculum 
entire. From 2 o'clock on orbit (left side viewed) a ridge running back and somewhat 
down, crossing upper angle of operculum and continuing on to trunk for about the same 
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distance; arising above from this three parallel backwardly oblique ridges, the hindmost 
(longest) reaching almost to dorsal profile half an eye diameter in advance of dorsal 
origin, the three beingterminated by a strong linear ridge slanting downward and forward; 
an oblique ridge along pectoral base and below this two short curved ridges, anterior 
directed somewhat forward, posterior somewhat backward. 

Ventral surface forming a narrow platform, virtually flat behind, somewhat rounded 
in front. Most of both profiles not accounted for by fins traversed by a low vitreous ridge 
or line of spines; from beneath eye to just short of vent this takes the form of 8 spinifer- 
ous scutes, the earlier longer, with largely adnate median keels briefly free and acute 
posteriorly, the later shorter with well developed more elevated spined terminations; on 
dorsal surface in advance of first dorsal fin a line of obscurely developed projections of 
which the last half dozen near the fin constitute recognizable small spines; the short sub¬ 
horizontal interdorsal with about 16 minute spines, more conspicuously developed in the 
hind one-third or so of the series. (The presence of the spines other than those of the 
ventral scutes may be associated with immaturity). Virtually whole surface of fish covered 
with rugose bony plates embedded in rough scales; presenting to the naked eye a pattern 
of closely set longitudinal ridges of variable length, in places breaking up into short keels 
and small bosses; under a lens each plate is seen to bear one or more bosses and/or irregu¬ 
lar rugosities. Supraorbital not dentate. 

Second dorsal spine inserted at 0.66 of Ls, in advance of level of vent (0.70), closer 
to head than to caudal base, shorter than (0.75) snout; somewhat compressed but with 
both sides distinctly convex, with 3 subparallel longitudinal ridges; proximal half of hind 
border with 4 long slender spinules, almost wholly adnate, their length less than their 
interspaces; base of fin less than interdorsal, greater than base of second dorsal between 
parallels but less when both measured obliquely. Anal originating under hind part of first 
dorsal, terminating shortly behind second dorsal, its oblique base double that of that fin. 
Caudal slightly emarginate, its length about one and a half eye. Pectoral small, about one- 
third head, failing to reach level of first dorsal. Ventral minute, inserted at 0.6 of standard 
length, a little in advance of level of first dorsal spine. 

COLORATION 

Upper one-third of snout blackish, rest greenish, with some small brownish spots, 
anteriorly becoming somewhat silvery. Above a line from upper one-third of orbit, follow¬ 
ing the dorsal profile at a little more than one-third of an eye diameter from it, to just 
above middle of caudal peduncle, dark bluish, rather sharply demarcated from rest of 
sick, which is dusky silvery progressively becoming more silvery downward. Second dorsal 
spine dusky greenish in anterior half, pale yellowish in posterior half, other spines trans¬ 
lucent. Other fins pale yellowish. Whitley & Allan (1958: 71) state. This species [here 
referred to Orthichthys Gill, 1862, a genus that does not appear to have been noticed by 
any other Australian writer] is grey in colour to bluish and silvery, instead of rosy red to 
yellowish as in Macroramphosus' . However, in the Handbook (Munro, 1958:95) the 
present species (as M. molleri) is described as 'pink', with a specification C 3 f 'Silver darker 
above' given for M. velitaris (Pallas, 1770). 


ASPECTS OF FORM 

1. Length of head, length to vent, standard length. In a loglog plot these three 
dimensions are as in many diverse species, significantly linear on three early natural 
numbers, here 12 4. 


Log L = 0.5474 log N + 2.6726; f 43.054* 
471(468)720(695)1 005(1 000). 


estimated (measured) lengths, TLs, 


2. Profiles. Measurements of height above and of depth below midlateral line 
etween most a vance point and middle of end of caudal peduncle have been made at 
10 equal intervals and 3 and 4° polynomials calculated. 
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Dorsal profile: H = -31.56 +34.741 N - 1.11113 - 0.185896 /V^;/? 0.9954; 

estimated (measured) heights, TLs, 1.9(5.1) 32.0(25.6) 57.6(61.5) 77.7(76.9) 91.1(84 6) 
96.7(102.6) 93.4(102.6) 80.0(76.9) 55.6(43.6) 18.8(25.1). 

H = - 4.79 + 0.4138 N + 11.44940/V^ -1.902241 +0.0781572/V**;/? 0.9967; 

estimated heights 5.3 27.8 54.5 78.3 94.6 100.3 94.3 77.5 52.4 23.6. 

Ventral profile; D = - 46.9 + 81.5675 /V - 11.29564 + 0.384768 ; R 0.9840; 

estimated (measured) depths, TLs, 23.9(28.2) 74.2(64.1) 107.0(107.7) 123.4(128 2) 
126.7(130.8) 119.1(115.4) 102.7(102.6) 79.8(82.1) 52.9(48.7) 24.1(25.6). 

D = - 27.58 + 56.9389 N - 2.28383 - 0.846660 + 0.0559740 0.9858- 

estimated depths 26.3 71.3 104.4 123.8 129.2 121.5 103.1 77.5 49.9 26.5. 

Both the 3° and the 4° equations are reported to make evident a point of possible interest 
to the taxonomist. Though the increase in goodness of fit in proceeding to an additional 
term as measured by R is seen to be of small moment, with the overall gain not formally 
statistically significant (for dorsal 4° F is 1.647, for ventral 0.644), the higher degree 
curve is perhaps likely to be of greater interest to the practising systematist by virtue of 
the decidedly better estimates it provides of the initial and terminal variates specifying 
the front and back of the fish. Thus for the present data the percentage variation of 
estimated from measured values for the first two and last two deciles of the dorsal and 
ventral curves pooled is for the 3° equation 6-63, x 23.3, for the 4° 3-24, x 8.3, with 
the advantage in the case of each measurement in favor of the 4° equation. The situation 
is a usual one—Snedecor (1950) observed that the third degree polynomial 'exhibits 
certain snakelike curves'—and the discrepancy is even more marked than here in the 
Corresponding curves for M. elevatus noted below. 

3. Indexes of depth. The conventional item in specific diagnoses, (maximum) 
'depth in standard length' (exceptionally total length) may exhibit a considerable range 
1o cover individual (in some species also age and/or sex) variation. An index that would 
seem at once likely to be more stable and to afford in many cases more general informa¬ 
tion (though providing a less satisfactory distinction between strongly peaked and highly 
•■ounded forms) and that might perhaps usefully be reported as a supplemental differ¬ 
entia is mean depth, here defined as the average of 10 measurements taken at equal 
intervals between most advanced point of body and end of caudal peduncle (hypural 
joint), the dimensions being cited as millesimals of standard length, TLs. For the present 
specimen the mean depth is 71.4 (contrast for our sample of M. elevatus 95.6). Two 
°ther useful indicators of body form are (a) the depth sequence, in which the serial 
numbers of the decile depths are arranged in order of ascending magnitude, here 110 2 
9834 = 756 (in some interspecific studies separate sequences of depth below and 
neight above the anteroposterior axis could well prove of value), (b) the ratio S W/S D. 
yvhere 2/7 and 2 D are the sums of decile heights above and depths below the line 
between most anterior point—prosthion (Gregory, 1928)—and middle of end of caudal 
Peduncle-pygidion: for this fish this ratio is 0.73 (contrast M. elevatus 1.00). A more 
Precise value for the ratio area above/area below anteroposterior axis, A^/Aq, can of 
‘bourse be obtained by integrating the two polynomials between the limits 0 and 10. 

10 10 

sing the 4° equations we get = / K/y d N = 545.4 and = / Yq d N = Q'\ 2.5, giving 
a ratio of 0.67 (for M. elevatus 1.02). 

. 4. Lengths to origins and terminations of vertical fins. In a loglog plot the set 

~ {length to first dorsal origin, anal origin, first dorsal termination, second dorsal 
armination, anal termination, caudal origin (Ls)} yields a significantly straight line, 
12.924*** on the abscissal set /V = {34 56 7 8 10}, i.e., L = b , with N a natural 

number. 
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Log L =0.3676 log A/+ 2.6346; estimated (measured) lengths, TLs, 718(705) 779(746) 
833(847 ) 881(901) 924(929) 1 005(1 000). 

5. Relative length of dorsal spines Only 4 dorsal spines were detected, with TLs 
lengths 23 204 102 53. For M. elevatus with 5 it is found, see below, that in a loglog plot 
the lengths of the 4 members of the descendant set when taken in order cephalad are 
linear on the integers 1 23 10 (the spines other than the exceptional second thus being 
plotted on their reverse serial numbers). Measurements for the present fish, similarly 
treated, place the 3 members of the descendant set on the integers 13 10. Whether the 
omission here from the set found in the other species of an entry for the abscissal value 2 
is individual and fortuitous, or whether it is a species character (with a suggestion the 
penultimate spine of the set of 5 characteristic of M. elevatus has been lost during evolu¬ 
tion) remains conjectural. 

DISTRIBUTION 

Macrorhamphosus gracilis adds another to a growing list of species traditionally 
associated with New South Wales and Queensland that in recent years have been met with 
in Tasmanian waters, remaining unreported from Victoria and South Australia. While it is 
possible this may in part be attributable to differential collecting, it would seem likely 
our fish fauna includes a recognizable Eastern Australian component that does not norm¬ 
ally extend to other adjacent States, the boundaries of the area involved corresponding 
more or less to those of the Peronian Marine zoogeographic region as recognized by 
Hedley (1903). 


Macroramphosus elevatus \Na\te, 1899 
(Fig. 1A) 

Macrorhamphosus scolopax var. e/evafus Waite, 1899, Ausf. Mus. Mem., 4(1): 59, pi. 7 
fig.1. Type locality: Port Hacking to Broughton Island, New South Wales (Thetis). 

Centriscus scolopax: Johnston, 1883, Pap. Proc. R. Soc. Tasm. (1882) 123 {ex Allport 
MS) and ibid., 1885 (1884): 254 and ibid. 1891 (1890): 34. Not Centriscus scolopax 
Linne, 1758 (type locality: North Atlantic and Mediterranean). 

Macrorhamphosus gallinago Ogilby, 1908, Proc. Roy. Soc. Old, 21:92. Type locality: 
Tweed Heads, Queensland. 

Macrorhamphosus lancifer Qgilby, 1910, New fish. Qld Coast: 90. Type locality: Qff 
Cape Moreton, Queensland. 

Macrorhamphosus robL/sfos Qgilby, 1910, New fish. Qld Coast: 91. Type locality: Moreton 
Bay, Queensland. 

Macrorhamphosus elevatus: McCulloch, 1911, Zool. res. Endeavour, 1 (1): 23, text fig.8: 
Regan, 1914, Ann. Mag. Nat. Hist. (8), 13:17: Lord, 1923, Pap. Proc. R. Soc. Tasm. 
(1922): 65, and 1927, J. Pan-Pac. res Inst., 2(4): 13: Lord & Scott, 1924, Synopsis 
vertebrate animals Tasmania: 8, 38: Phillipps, 1927, N.Z. Mar Dept Fisher. Bull 
1:19. : 

Macroramphosus elevatus: McCulloch, 1921, Aust. Zool., 2(1): 32, pi.24 fig.90a, and 
1929, Aust. Mus. Mem., 5(1): 83: Whitley, 1948,14'. Aust. Fisher. Dept Bull., 2: 14, 
and 1962, Mar. fish. Aust., 2:42, unnumbered fig., and 1964, Proc. Linn. Soc. N.S.W.', 
89(1): 37, and 1968, Aust. Zool., 15(1): 33: Munro, 1958, Handbk fish. Aust." 
23:95, fig.653: Whitley & Allan, 1958, Sea-horse and Relatives: 70, colored pi. 
fig.5, text fig.21 No.1: Marshall, 1964, Fish Great Barrier Reef and coast, waters 
Qld; 108pl.26 fig.118, and 1966, Trop. fish. Great Barrier Reef: 176, pi.26 fig.118. 

Macrorhamphosusxolopax: Scott, 1961,Pap. Proc. R. Soc. Tasm., 95: 55. Not Centriscus 
scolopax Linne, 1758 (type locality: North Atlantic and Mediterranean). 
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TASMANIAN HISTORY 

Accepting an entry in Allport's MS list, Johnston included this species in his first 
catalogue (1883) as Centriscus scolopax, but remarked, 'It is questionable whether the 
Tasmanian species may not be C. humerosus. Rich. I have not yet examined any local 
specimens'. In the supplement to his Australian catalogue, under the heading C. gracilis, 
Macleay (1884: 42) wrote 'C. scolopax I have never seen here. Mr. Johnston's scolopax 
is probably this species'. However, in an account of a specimen from Port Sorell, north¬ 
west coast, determined as C. scolopax Johnston stated (1885: 255) 'All my doubts about 
its existence in Tasmania are now set at rest'; adding "It is very probable, however, that 
the two closely allied species, C. gracilis and C. humerosus also exist in Tasmanian waters'. 

As Macrorhamphosus elevatus it appears in the two lists of Lord and in Lord & Scott 
without mention of any further records. Two specimens, not now available, identified as 
this species have been noted by the writer (1961): the smaller individual had an excep¬ 
tionally short (apparently uninjured) second dorsal spine (two-thirds length of head, or 
203 TLs; contrast 400-531 in the St Helens Point sample noted below), raising some 
possible doubt regarding its identity. 

MATERIAL 

A series of 5 specimens, Ls 52.5-78.1 mm, collected by Mr Shane Down at St Helens 
Point, east coast, in 60 fathoms (55 m) in June 1978 (Q.V.M. Reg. No.1978/5/80); also 
a single dried example, Ls 76.6 mm, found at Lade's Beach, Bridport, north-east coast 
(Q.V.M. Reg. No. 1956/5/10). 

MERISTIC CHARACTERS 

D. V, 11(1)-12(5). A. 18(2)-19(4). V.I,4.P. 13(3)-14(3). C. 6(4)-7(2)-i-8(1 )-9(5) 
-t5(2)-6(4). 

DIMENSIONS 

Morphometric data are set out in table 1. The coefficient of variation has been cal¬ 
culated for each dimension of the St Helens Point sample, not only providing a statistical 
measure of its variability but also affording (in the absence of size-related growth) an 
immediate pointer to its likely usefulness as a taxonomic specification. 

DIAGNOSTIC PROPORTIONS 

Proportions noted are those given above for M. gracilis; each records range and mean 
with standard error of the sample of 5, followed after a colon by the value for the single 
Lade's Beach specimen. Entries in parentheses preceded by M are those of the Handbook 
(Munro 1958), those preceded by W are from Waite (1899), if marked with an asterisk 
estimated from his illustration. Head in Ls 2.0-21, 2.08 ± 0.0232: 1.96 (M 2-2.2, 
W 2.1*). Depth in head 1.5-1.9, 1.65 ± 0.0842: 1.66 (M 1.3-1.8, W 1.42), in /.s3.1-3.9, 

3.26 + 0.136: 3.26 (M 2.9-4.3 W 1.55). Pectoral in head 2.2-2.7, 2.47 + 0.200: 2.48 
(W 2.8*), in Ls 4.6-5.7,5.15 ± 0.404 : 4.88 (W 6.0*). Snout in head 1.3-1.6, 1.49 ± 
0.0456: 1.63 (M 1.4-1.6, W 1.5*), in Ls 2.9-3.3. 3.21 ± 0.0673: 3.19 (W 3.2*), in 
second dorsal spine 1.2-1.7, 1.46 ± 0.229: 1.29 (W 1.3*). Eye in head 4.3-5.0, 4.59 ± 
0.116: 5.19 (M 5, W 5.5*), in snout 2.8-3.3, 2.97 ± 0.192: 3.19 (W 3.6*). Interorbital 
in eye 1.4-1.6, 1.54 i 0.101: 1.51. Second dorsal spine in head 0.9-1.3, 1.08 ± 0.154: 

1.26 (M 'varying from 1.8 in head to longer than head', W 1.2*), in Ls 1.9-2.5, 2.24 ± 
0.122: 2.47 (W 2.4*). Maximum thickness in maximum depth 2.6-3.1, 2.92 ± 0.193: 
2.95, in Ls 9.6-10.3, 9.95 ± 0.132: 9,62. Oblique (point-to-point) length of second 
dorsal base in Ls 10.4-14.9, 12.32 ± 0.763: 14.93 (W 12.0*), ditto anal base 5.1-6.2, 
5.48 ± 0.185: 6.10 (W 5.5*). Oblique length of second dorsal base in oblique length 
of anal base 2.1-2.4, 2.23 ± 0.0662: 2.45 (W 2.2*). 
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Of these ratios 6 exhibit statistically significant correlation with standard length, Ls, 
all correlations being negative. 


Maximum depth in head 

r - 0.924 

z 1.612 

t 

4.170* 

Maximum depth in Ls 

r - 0.945 

z 1.784 

t 

5.011* 

Second dorsal spine in head 

r - 0.989 

z 2.932 

1 16.364*** 

Second dorsal spine in Ls 

r - 0.984 

z 2.310 

t 

9.709** 

Oblique dorsal base in Ls 

r - 0.954 

z 1.736 

t 

5.521* 

Oblique dorsal base in oblique 
anal base 

0.9996 

z 4.321 

f65.149*** 


Other ratios with a high, but not statistically significant, value of r are maximum thickness 
in maximum depth (+ 0.874), maximum thickness in Z.s ( — 0.834) and oblique length of 
anal base in /Ls { — 0.871), all slightly below the value (0.878) for significance at P 0.05: 
these relations probably represent genuine biological situations—with these r values 
maintained, they would be formally significant statistically with one more degree of 
freedom, i.e., in a sample of 6. The high value for oblique dorsal base in oblique anal base 
is clearly fortuitous. 

GENERAL FEATURES 

Macrorhamphosus elevatus presents considerable resemblance to M. gracilis of which 
some account has been given above. It differs from it chiefly in the following features: 
(a) larger overall size (150 cf. 100 mm), (b) greater relative depth O, cf. Va head), 
(c) second dorsal spine larger, longer (shorter) than snout, if depressed reaching about to 
level of end of caudal (to, or failing to reach, base of second dorsal), (d) this spine inserted 
much more posteriorly, about over (well in advance of level of) vent, nearer to (further 
from) caudal base than head, (e) spine much more strongly denticulate on posterior 
border, (f) largely reddish or yellowish, at times violet or bronze below (dark bluish above, 
greyish or silvery below), (g) possibly less pelagic (Waite 1899,1900) than M. gracilis. 

Second dorsal spine: stout, strongly compressed, its width at middle of length half 
its depth or less;tapering from a base with height about half an eye diameter to a tolerably 
pungent point; upper border essentially rectilinear, though somewhat convex proximally, 
where in all examples except (b) it is very briefly excavate to receive the minute first 
spine when depressed;on proximal two-thirds or so of posterior border some 10-18 spines, 
of which the first 4-8 are small closely set, in some cases representing little more than a 
denticulated ridge, the outer ones well separated, base broad, point obtuse or acute, 
straight or curved upward, spines occasionally double or two spines inserted close together 
one on either side; each lateral surface with up to 8 longitudinal ridges, mostly fine, one, 
closer to lower than to upper border, much more strongly elevated than the remainder; 
vitreous, more translucent towards tip. 

COLORATION 

After preservation in alcohol all the St Helens Point specimens are pale salmon above 
a line from upper part of eye to anal base, below this whitish or silvery; the darker color 
extends forward from eye as a pennon for rather less than half length of snout, the rest 
of which is of a pale biscuit or straw color. In all examples but one pectoral base blackish, 
and in all a small adjacent diffuse area of bluish black; no other noticeable discrete mark¬ 
ings. All fin rays whitish or pale honey; second dorsal spine more or less honey colored, 
deepest, most golden proximally. The dried specimen is pale lustrous golden on the left 
side, mostly silvery on the right. 

ASPECTS OF FORM 

1. Length of head, length to vent, standard length. In a loglog plot these 
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dimensions yield a significantly straight line with as abscissae 1 2 3 (contrast M. gracilis, 
1 2 4). The first equation below is that for the present sample, the length adopted being 
the arithmetic mean of the logarithms of the TZ-s magnitudes of the 5 individuals (i.e., 
the geometric mean). 

Log L = 0.6636 log N + 2.6789; t 23.183*; estimated lengths (lengths back-calcu¬ 
lated from mean logarithm), TLs, 477(480) 755(742) 989 (1 000). The corresponding 
equation for the Lade's Beach example is: 

Log/. =0.6113 log/V-F 2.7047; f 29.120*; 507(509) 774(764) 992 (1 000). 

2. Profiles. Procedure as for M. gracilis (see above); largest individual of present 
sample. 

Dorsal profile: H = - 28.02 -F 22.0428 N -F 6.99714 /V^ - 0.882012 /V^;/? 0.9740; 
estimated (measured) heights, TLs, 0.1(10.1) 33.0(24.1) 77.3(68.4) 120.7(117.7) 146.9 
(153.2) 165.6(170.9) 166.6(177.2) 144.5(149.4) 94.1(63.3) 10.1(25.3). 

H = 82.03 - 119.0534 N -F 58.62552 /V^ - 7.936822 /V^ + 0.3206732 ; 

R 0.9972; estimated heights 14.0 20.1 64.2 118.0 160.7 179.5 168.9 131.5 77.2 
24.0. 

Ventral profile: D = - 61.78 -F 62.8663 N - 2.33841 - 0.324417 ; 

R 0.9715; estimated (measured) depths, TLs, - 1.6(11.4) 52.0(36.7) 97.0(82.3) 
131.5(138.0) 153.5(165.8) 161.1(167.1) 152.4(158.2) 125.4(122.8) 78.1(50.6) 

8.5(25.3). 

D = 46.35 - 75.7682 N + 48.38923 /V^ - 7.256135 -F 0.3150785 /V'^; 
R 0.9958; estimated depths 12.0 35.3 84.2 133.7 167.2 1 74.9 1 54.7 112.5 61.5 
22 . 2 . 

See note on relative values of 3° and 4° equations under M. gracilis, above. 

3. indexes of depth. Mean depth 95.6. Depth sequence 1 10 2934857 6. 

10 10 

W/D =0.996;or, integratingthe4° equations,/! = / y^c//V = 980.0 and/4 ^=/yQdN = 
964.1 giving a ratio of 1.02. ° ° 

4. Lengths to origins and terminations of vertical fins. The exponential relation 
between these lengths and between early natural numbers found for M. gracilis also 
obtains here with one modification, the lengths to the terminations of the second dorsal 
and the anal are virtually the same (mean logarithm of TLs for former 2.96570, for 
latter 2.96649); the arithmetic mean of these two values is here taken, in the loglog 
context, as the ordinate for 7, leaving 8 (occupied in M. gracilis) here empty. 

Log L = 0.2715 log N + 2.7309; t 12.292***; estimated lengths (lengths back- 
calculated from mean logarithm), TLs, 725(736) 784(769) 833(818) 875(890) 913(925) 

1 106(1 000). 

For the Lade's Beach example the best straight line is: 

Log L = 0.2603 log N -F 2.7401; t 11.449***; 732(744) 789(791) 836(815) 
876(898) 912(914) 1 001(1 000). 

5. Length of second dorsal spine relative to Ls and to snout. Noting that varia¬ 
tions in the length of the spine in M. scolopax were tabulated by Gunther (1861 : 519), 
McCulloch (1914 : 23) stated 'I find similar though less striking variation in the Australian 
species, but it is always longer and usually much longer than the snout in M. elevatus, 
whereas it appears to be usually if not always shorter in M. scolopax.' Some quantifica¬ 
tion of the relative length of the spine is now possible. First, relative length, TLs, is 




12 


Notes on Fishes 

In the Collection of the Queen Victoria Museum, Launceston 


correlated positively with size of fish, r 0.977 (z 2.237), t 8.008*. The relation is an 
exponential one; with logarithmic length of spine, TLs, on standard length, mm, the 
equation, on rectification, is: 

Log Sp = 0.005090 Ls + 2.3211, t 8.623** estimated (measured) lengths of spine 
523(531) 495(496) 429(416) 423(417) 388(400). 

Secondly, the ratio snout in length of spine yields r 0.999 (z 3.617), t 32.183***. The 
ratio is linear on Ls: 

Sp/Sn = 0.0218 Z.S + 0.0385; 132.253***; estimated (measured) ratios 1.741(1.730) 
1.639(1.653) 1.371(1.359) 1.347(1.358) 1.183(1.180). While it may be assumed that 
form patterns involving such basic landmarks as length of head, length to vent and stand¬ 
ard length (section 1, above) and locations of the vertical fins (section 4) exhibit species 
constancy; and, further, while the parameters of equations defining them could well be 
expected to present a noticeable degree of constancy between samples (as is found 
between the St Helens Point sample and the Lade's Beach individual); on the other hand 
considerable inter-sample variation would seem probable in the relation of the length of 
the large dorsal spine to that of the snout or to that of the fish as a whole. From the first 
equation above the estimated length of the spine of the Lade's Beach example would be 
decidedly greater (514 TLs) than it is (403). From the second equation the estimated, 
measured values of the ratio are 1.71 1.29 for that individual, and 1.93 1.28 for the 
Port Sorell specimen reported by Johnston (1885; 255). 

6. Relative lengths of dorsal spines 2-5. It has been found in a number of species 
of various families that where the spinous dorsal comprises an anterior ascendant set of 
spines followed by a descendant set (the modal pattern), the latter forms a series (or 
several series) characterized by the fact that when the spine lengths, taken in sequence 
cephalad, are plotted on loglog paper against their reverse serial numbers, i.e., counting 
forward, N’, the resultant graph is linear, L or, rectified, log L =/f log A/' + log 6 

(miscellaneous examples are to be found in a series of contributions to the papers and 
proceedings of the Royal Society of Tasmania from 1974 onward). Clearly this formula¬ 
tion could not apply unmodified in the present species with its exceptionally long second 
spine. However, it is found the pattern is preserved, with one (surely elegant) variation; 
the abscissae for spines {5 4 3} being, as usual, {1 2 3), with spine 2 being located 
at 10 (cf. M. gracilis). With a spine number represented by /V®(a = arbitrary, in the sense 
that the members of the set are not {1 2 3 -f} counting caudad, denoted by N, or 

{12 3} counting cephalad, W', but are natural numbers departing in some way from the 

normal enumerative sequence, here with the run of 1 2 3 followed by disjunct 10), the 
relation holds for the 5 specimens with parameters as below. 

(a) Log L = 1.4207 log + 1.3130; t 26.563**; estimated (measured) lengths 
rz.s, 21(20) 55(53) 98(105) 542(531). 

(b) LogL =1.2823 log/V3-FI .4045; f 39.189***; 25(26) 62(64) 104(97) 486(496). 

(c) Log Z. = 1.2373 log A(3 -f 1.3966; t 23.163**; 25(25) 59(56) 97(108) 431(416). 

(d) Log L = 1.2331 log /V^ + 1.3844; f 39.145***; 24(25) 57(53) 94(97) 415(417). 

(e) Log Z. = 1.2879 log/V^ + 1.3263; f 29.636**;21 (21) 52(50) 87(95) 411(400). 
No measurements are available for the 1961 specimens. 


7. Relative total length of spines of descendant set. It has been noted above 
(section 5) that the length of the second dorsal spine is a function of length of fish, and 
further (section 6) that the lengths of the spines of the descendant set are self-correlated. 
It is thus to be expected the sum of the lengths of the descendant set be a function of 
standard length. 


i 
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Iz. = 4.74 Ls + 313.37; t 16.480 
2 




; estimated (measured) sum of TLs lengths 


558(566) 599(592) 605(604) 673(663) 699(709). 


8. Relative depth. It has been noted the relative depth of the body 'increases 
considerably' with age (McCulloch 1911: 23), but the relation does not appear to have 
been quantified. For our relation in the sample of 5 we find r 0.963 (z 1.985), t 6.184**. 
The relation is a linear one. With depth (maximum) in TLs units; 

D = 2.265 Ls + 146.1; f 4.885*; estimated (measured) depths 265(257) 282(283) 
284(285) 312(313) 323(320). 

By extrapolation in fish Ls 50 and 100 mm the relative, TLs, maximum depth of the 
larger fish could be expected to be 1.44 that of the smaller, justifying McCulloch's assess¬ 
ment that it 'increases considerably' with age. However, variation between samples is to 
be expected and is known to occur. For the Lade's Beach fish the predicted depth, TLs, 
is 320, measured 306. 



Macroramphosus elevatus Waite, 1899 
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FAMILY MORIDAE 

This very natural family' (Boulenger, 1910), the Cods, in the southern hemisphere 
of considerable and in the northern of great commercial importance, has been traditionally 
known as Gadidae, and the name Moridae makes no appearance in such standard works as 
those of Gunther (1880), Jordan (1923), Boulenger (1910) or even in some recent texts 
as Laglar, Bardach & Miller (1962), nor is it found in such notable Australasian texts as 
the Australian Check-List (McCulloch, 1929), Castelnau (1872), Macleay (1881), McCoy 
(1878), Lucas (1890), Waite (1921,1923), Whitley (1948, 1968), Hutton (1872, 1904) 
and Phillipps (1927). It may be noted the scope of Moridae as interpreted in the Hand¬ 
book (Munro, 1957) Scott (1962) and Scott etal. (1974) is more restricted than that of 
the provisional classification of living teleosts of Greenwood etal., (1966) the latter 
subsuming in it Tripterophycidae, treated as distinct by the Australian authors. For 
Moridae, based on Goode & Bean, 1896, as a senior synonym of Eretmorphoridae Jordan, 
1923, and Tripterophycidae Whitley, 1948, see Cohen (1975) and sources there cited. In 
proposing Tripterophycidae (with one Australian representative, Tripterophycis 
intermedius Whitley) Whitley (1948a) had in mind an observation by Boulenger in describ¬ 
ing Tripterophycis that this genus occupies 'an isolated position in the Phycine group of 
the Gadidae, being the only one to combine a tripartite dorsal fin with a single anal'. 

Species hitherto reported from Tasmania number seven: (1) Lotella callarias Gunther, 
1863 (2) Lotella swanii Johnston, 1883 (type locality Tasmania) (3) Physiculusbarbatus 
(Gunther, 1863) (4) Physiculus bachus (Bloch & Schneider, 1801) (5) Antimora viola 
(Goode & Bean, 1878 (6) Mora dannevigi ^h\t\ey, 1948 (7) Lepidion microcephalus 
Cowper, 1956. In the Check-List (McCulloch, 1929) (2) is treated as a queried synonym 
of (1), and the identification of Johnston's species with Gunther's has been generally 
accepted. Among local lists those of Johnston (1883, 1891) give (2) (3), a footnote in 
the earlier observing 'I have never seen a representative of P. bachus in Tasmania'; in his 
first list Lord (1923) had (1) (3) (4) but in his second (1927) he dropped (3) (? in error, 
intending to omit (4));Lord & Scott 1924 list 1 3 (noting (2) as a synonym) and though 
including (4) give as reference not Bloch & Schneider 1801 but Richardson [1846] as 
Lota breviuscula (Waite (1923) also cited). The current situation is summed up by the 
recognition in the Handbook (Munro 1957) of all the species listed above with the 
exception of Lotella swanii. 

During the course of a brief visit to the Queen Victoria Museum, Launceston in May 
1980 Dr Daniel M. Cohen, Research Director, Systematics Laboratory, Marine Fisheries 
Service, Washington, determined in the Museum's collection two members of the family 
not previously recorded from Tasmanian waters, Pseudophycis breviuscula (Richardson, 
1846) and Physiculus marginata (Gunther, 1878). Dr Cohen has expressed the view that 
it is expedient some report of these additions to the Tasmanian faunal list should appear 
in a local publication, and with his courteous approval a formal notice of their Tasmanian 
occurrence is made here. Neither species is accorded a definitive Australian entry in the 
Check-List or the Handbook, though in the former Richardson's species appear in the 
synonymy of Physiculus bachus (Bloch & Schneider, 1801). It may be noted that the 
second binomen, marginata, preoccupies that of Lotella marginata Macleay, 1881 (type 
locality Port Jackson), a synonymn of Lotella callarias Gunther, 1863; for Macleay's 
species a nomen novum was proposed independently by Ogilby (1886), limbata, and by 
Rendahl (^920), macleayi. 

Though one feature by which Physiculus Kaup, 1858 and Lotella Kaup, 1858 have 
traditionally been separated is that of the villiform bands of teeth in the jaws those in 
the outer row are enlarged in the latter and not in the former, it has been found 'some 
species of Physiculus have larger outer jaw teeth and have been misidentified as Lotella 
in many fish collections in Japan and elsewhere and probably in the literature as well' 
(Cohen, 1979). The characteristic difference in dentition, well illustrated in the paper 
cited (fig. 1) is that in Lotella there is an oter row or relatively large well spaced sharp- 
pointed teeth and an inner band of smaller teeth, while in those species of Physiculus 
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in which there are enlarged outer teeth these tend to be less widely spaced and do not 
show the marked discontinuity in size relative to the inner teeth diagnostic of Lotella. 
Tasmanian morids have in general not been the subject of intensive study and an examin¬ 
ation of local material with this criterion in mind might be made with advantage. Another 
feature not commonly taken note of in Australian texts is the ventral light organ, present 
in Physiculus (and some other genera), lacking in Lotella (Norman 1937, Cohen 1979). 


Genus WyS/C£7Z.t/SKaup, 1858 

Physiculus Kaup, 1858, Arch. Naturgesch. (Wiegmann), 24(1): 88. Type-species, 
P. dalwigkii Kaup. 


Physiculusmarginatus (Gunther, 1878) 

Lotella marginata GUnther, 1878, Ann. Mag. nat. Hist., 5(2): 19. Type locality: Pacific 
coast of south-western South America; Challenger stations 305-308; 120-345 fath¬ 
oms (223-631 m). 

Lotella marginata Gunther, 1887, Rept Zool. Challenger, 22(57): 86 pi. 14, fig.A: 
Thompson, 1916, Aroc. U.S. Nat Mus., 50: 425. 

Physiculus marginatus Norman, 1937, Discovery Rept, 26(2): 53, fig.24. 

MATERIAL 

Tasmanian record based on two examples, Ls 167 198 Lt 181 211 mm, taken by Mr 
J. Head from the stomach of a hapuku. Polyprion oxygeneios (Bloch & Schneider, 1801), 
in 225 fathoms (410 m) south from Pedro Blanca Rocks, off south-eastern coast on 
4 November 1978 (Q.V.M. Reg. Nos 1978/49 1978/5/50). 


Genus PSEUDOPHYCIS Gunther, 1862 

Pseudophycis Gunther, 1862, Cat. fish. Brit. Mus., 4 : 350. Type-species, Lota breviuscula 
Richardson. 

Leptophycis Garman, 1899, Mem. Mus. Comp. Zool., 24: 350. Type-species, Leptophycis 
filifer Garman. 

Physiculus Kaup, 1858, Arch. Naturgesch. (Wiegmann), 24(1): 88. Type-species, 
Physiculus dalwigkii Kaup. 


Pseudophycis breviuscula (Richardson, 1846) 

Lota breviusculus Richardson, 1846, Zool. voy. ErebusTerror, fish.:61, pi.38 fig.1.Type 
locality: Bay of Islands, New Zealand. 

Lotella bacchus: Gunther, 1862, Cat. fish. Brit. Mus., 4: 347: Hutton 1872 fish N Z • 
46. . 

Physiculus bachus: 'Na'ite, 1911, flee. Canterb. Mus., 1: 163, pi. 26 fig.1: Phillipps, 1927, 
N.Z. Fisher. Bull. 1: 23 (reprinted without alteration 1971), 

Physiculus (Pseudophycis) breviusculus: Whitley, 1968, Aust Zool., 15( 1): 40. 

Phycisrichardsoni Kaup, 1858,Arc/j. Naturg., 24(1): 89. Type locality: New Zealand. 
MATERIAL 

Tasmanian record based on an example, Ls 88 Z.t 110 mm, collected by Mr Shane 
Down at Binnalong Bay, east coast, 15 May 1980 (Q.V.M. Reg. No. 1980/5/50. 
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FAMILY CREEDIIDAE 

As recognized in the Check-List (McCulloch, 1929) the family Creediidae comprises 
only two species, Creedia haswelli (Ramsay, 1881), of which Creedia dathrisquamus 
Ogilby, 1898 is treated as a junior synonym, and Squamicreedia obtusa Rendahl, 1921. 
Ramsay (1881: 575) placed his species in the genus Hemerocoetes Valenciennes, 1837 in 
the family Trichonotidae, while in establishing his genus Creedia (named after J.M. Creed) 
Ogilby (1898: 298) found himself unable to refer it to any established family, contenting 
himself with a non-commital 'incertae sedis'. The adoption in the Check-List of the family 
Creediidae followed the action of Waite (1899: 63) in the course of his account of a 
specimen (the first known addition to the type material) taken during the trawling 
expedition of H.M.C.S. Thetis: the relevant volume of the Australian Museum Memoir, 
4(1), includes an erratum slip correcting the test's 'Creediadae'. 

Expressly treating the Trichonotidae as a 'catch-all' group Schultz (1960) in his 
report on the fishes of the Marshall and Marianas Islands provided a key for identifying 
'the peculiar genera that are more or less related to the trichonotid-like fishes', including, 
among upwards of a score of genera, those referred in the Australian Check-List to 
Creediidae Limnichthyidae and Trichonotidae, all three of which, together with the 
allied Percophididae (which includes the Australian Enigmapercis 1936), were 

recognized by Jordan (1923) and by Berg (1940) and continued to be accepted as separ¬ 
ate entities by Greenwood et al. (1966) in their provisional scheme of teleost classification, 
the last-named, however, subsuming Hemerocoetidae, treated as distinct by the earlier 
authors, in Percophididae. However, more recently Nelson (1978), dealing with the 13 
species placed till then in the nominal families Creediidae and Limnichthyidae combines 
these families, the first name having priority. As thus constituted the Creediidae, of Indo- 
Pacific distribution, comprises 8 genera, Creedia Ogilby, 1898 Limnichthys V^alte, 1904 
Schizochirus Waite, 1904 Squamicreedia Rendahl, 1921 Crystal!odytes Fowler, 1923 
Tewara Griffin, 1933 Chaiixodytes Schultz, 1943 Apocreedia de Beaufort, 1948, of 
which the first 4 are indigenous to Australia, all except Limnichthys which ranges widely 
being endemic. 

No member of the Creediidae, serrsu iato, was recorded from Tasmania in the Check- 
List. Creedia haswelli was not reported from our waters till more than fourscore years 
after its description. 


Genus CREEDIA Ogilby, 1898 

Creedia Ogilby, 1898, Proc. Linn. Soc. N.S.W., 23(3): 298. Type-species, Creedia 
ciathrisquamis Ogilby [= Hemerocoetes haswelli Ramsay], 


Creedia haswelli (Ramsay, 1881) 

(Fig. 2) 

Hemerocoetes haswelli Ramsay, 1881, Proc. Linn. Soc. N.S.W., 6(3): 575. Type locality: 
North Head, Port Jackson; 16 fathoms (29 m). 

Creedia ciathrisquamis Ogilby, 1898, Proc. Linn. Soc. N.S.W., 23(3): 299. Type locality: 
Maroubra Beach, near Sydney. 

Creedia ciathrisquamis: Waite, 1899, Aust. Mus. Mem., 4( 1): 63, figs 6 6A 6B. 

Creedia haswelli: McCulloch, 1929, Aust. Mus. Mem., 5(3): 333: Scott, 1969, At/sf. Zoo!., 
15(2): 170, figs 2a 1 2a2 2a3 2b: Nelson, 1978,/V.Z Zoo/., 5: 361. 
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ADDITIONAL MATERIAL 

The first examples of this species recorded from Tasmanian waters, (a) Ls 34.8 Lt 
40.5 (e) Ls 60.1 Lt 69.5, described and figured were taken in the vicinity of the Furneaux 
Islands, Bass Strait, in August 1966 (Scott, 1969: 170, figs 1,2). Three additional speci¬ 
mens, (b) Ls 45.5 Lt 53.0 (c) Ls 49.5 Lt 56.0 (d) Ls 51.5 Lt 58.3, collected by Mr Shane 
Down 4 miles (6 km) north of Eddystone Point, east coast, Tasmania in March 1980 
(Q.V.M. Reg. No. No. 1980/5/32) are here noted. For present convenience the five fish 
are lettered in sequence of increasing length. 

MERISTIC CHARACTERS 

In this and in subsequent sections where more than a single value is given the variates 
are cited in order of increasing length of the fish for which a count or measurement is 
available. 

D.15 12 - 14 15? A.27 27? - 27 27? P.15/14 (left/right) 13 14 14 15/14. C., 
rays reaching hind border 10 11 10 11 10. L. lat. - 42 44 43 43. The dorsal count 
shows noticeable variation: Ramsay reported 14 for his Hemerocoetes haswelli, while 
for the type of the synonymic Creedia c/athrisquamys Ogilby gave only 12; an upper 
limt of 15 has been noted by Nelson and by the writer. The anal also exhibits marked 
variation ranging up from 24 (Nelson) to 28 (Ogilby). The pectoral range is from 12 
(Nelson) to 15 (1969 material). Nelson observed that while Ramsay and the present 
writer both report C. 10 he counts only 8 or 9 rays: of the 3 present specimens 2 have 
11 well developed major caudal rays. 

Variation in fin counts is more pronounced in the Creediidae than in most groups. 
Thus even with variates for some species not noted. Nelson's survey of the family {sensu 
lato) includes half a dozen cases in which the anal count and the dorsal count exhibit a 
range of 3, together with one instance for each fin of a range of 4; recorded pectoral 
ranges are 2 (5 species) 3(1) 4(2). 

DIMENSIONS 

A series of dimensions of our east coast specimens is set out in table 5, those of the 
two Bass Strait fish being included, the pooled material being present in ascending order 
of standard length, with entries as T/s. No significant correlation of size of variate with 
size of fish is apparent. However, consistently lower values are shown by this material — 
(b) (c) (d) — in respect of origins and terminations of both dorsal and anal fins together 
with the closely correlated length to vent. There are marked differences in the relative 
lengths of the pectoral and ventral, the mean of the former being 1.36 that of the latter 
in the 1966 specimens, or 1.52 as great as in the more recent material. 

PROPORTIONS 

Values of six proportional dimensions as TIs noted by Nelson for Creedia haswelli 
are as follows (his ranges in parentheses). Body depth (maximum) 86-99,x 96.1 ± 2.563 
(67-91), body width (maximum) 14-82, 64.1 ± 6.380, orbit — 37 38 38 — (26-33), snout 
55-61, 57.8 ± 1.038 (49-61), predorsal length 576-632, 608.4 ± 8.540 (587-640), preanal 
length 430-484, 454.6 ± 10.152 (408-463). 

Some further diagnostic proportions recorded by Ramsay (1881) Ogilby (1898) 
Waite (1899) and other authors for this and other members of the family may be noted. 
Eye 5.9-7.6, x 6.61 ± 0.301, orbit - 5.1 5.1 -, interorbital 33.3-51.8, 43.20 ± 3.243, 
snout 3.2-4.1, 3.57 ± 0.145, pectoral 1.0-1. 7, 1.30 ± 0.134, ventral 1.8-3. 6, 2.46 ± 0.351, 
depth of caudal peduncle 3.7-6.9, 4.91 ± 1.99 all in head. Dorsal base in anal base 1 .8-2.0, 
1.87 ± 0.0381, in length to origin of fin 2.3-2.6, 2.48 ± 0.0610, in standard length 3.9- 
4.3, 4.07 ± 0.0778. 








Notes on Fishes 

In the Collection of the Queen Victoria Museum, Launceston 


21 


GENERAL FEATURES 

A tolerably detailed profile of the two examples from Bass Strait, accompanied by 
three figures of the head and one of the ventral fin, was given in the 1969 account. Some 
additions to and extensions or clarifications of those observations are noted below. 

Mouth cleft extending to below from of eye (d) or 0.1 eye (b) (c) (cf. 0.1 0.2), 
maxilla to 0.6 0.5 0.5 eye [cf. 0.4 0.6). Interorbital very narrow, the low circumorbital 
ridges confluent with a pronounced median ridge extending briefly behind and some¬ 
what more extensively forward of orbit. Beginning about one-third of an eye diameter 
behind eye and extending back for a distance subequal to that from its anterior border 
to level of front of orbit a subquadrangular or somewhat rounded region, about as long 
as wide, defining the location of the upper surface of the hind-brain; this region, at the 
posterior border of which scalation ceases abruptly, conspicuous by virtue of discrete 
but intense blackish pigmentation, in marked contrast to the wholly immaculate flank¬ 
ing areas and to the immaculate or very sparsely and minutely peppered posterior squamous 
area; its existence was remarked upon by Waite (1899; 63). Preopercular border obscurely 
and irregularly crenate, at angle swinging well out behind subvertical preopercular ridge. 
Operculum more bluntly rounded than depicted by Waite (1899 fig.6), with a well- 
developed fan of striae, subtransparent, the slender branchiostegal rays clearly observable 
beneath it, border entire or slightly and indistinctly crenate. 


Dorsal rays simple, increasing to 3rd or 4th thereafter decreasing evenly; last about 
one-third longest; anal rays simple, increasing to near middle of fin; pectoral rays simple, 
upper not much shorter than longest (4th-5th), lower 3-4 very short; ventral rays simple 
(for length, see below); caudal rays in general divided for half their length or more (cf. 
about one-third, 1969), the rami closely apposed; outermost ray or rays may be simple. 
Pectoral pointed superiorly, ventral rather pointed, caudal truncate. In (b) and (d) but 
not in (c) base of caudal overlapped by 2 or more scales. Ventral and pectoral longer than 
in earlier material, former extending 0.38-0.39 [cf. 0.2T0.28) of distance towards vent, 
latter failing to reach level of vent by 0.5-0.7 [cf. about full) length of postorbital head. 

The conformation of the snout presents a curious problem to which the present 
material makes a somewhat unexpected contribution. Ramsay made no comment on the 
shape of the snout; Ogilby stated it is 'acutely pointed'; Waite observed of the Thetis 
specimen that apart from its greater size (52 cf 37 mm) it differs from the type of 
Creedia clathrisquamis (to which species he ascribed it, being apparently unaware at that 
time of Ramsay's earlier Hemerocoeteshaswelli) 'only by having the lower jaw the longer, 
possibly a sexual difference, and being of more pronounced colour'. (The possibility of 
the reported difference being of a seasonal rather than a sexual feature was mooted in 
the 1969 account). Nelson's contribution is confined to the specification Tip of maxilla 
notched'. In the smaller 1969 specimen, there and here denoted (a), in which the snout 
was undamaged, the upper jaw, which bears a stout subconical terminal process, its 
general sense forward but its minute tip somewhat upturned, projects by the extent of 
this process beyond the lower jaw which is strongly excavate between its expanded tip, 
with anterior border subvertical, and the beginning of the dentigerous portion of the 
jaw at about the anterior one-third of its length: the figure then presented has been 
redrawn and is reproduced here (fig.2 (a)). In each of the present specimens, in all of 
which the mouth is closed (open in the earlier example) the tip of the snout presents a 
difference conformation. In (b) it is turned somewhat upward, in (c) directed more or 
less forward, in (d) distinctly turned down, giving the impression of the terminal maxil¬ 
lary lobe, shown as pointed forward in the 1969 figure, being here swung down to ernbrace 
the partly hidden termination of the shorter mandible (figs 2(b) (c) (d)). In the light of 
the evidence at present available it would thus appear that when the jaws are open the 
upper projects beyond the lower, but when they are closed the greater part of the profile 
is constituted by the downward deployment of the movable tip of the upper jaw. 
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COLORATION 

The overall color is whitish or deep cream; part or all of the hind border of some 
scales inconspicuously outlined by a narrow arc of usually sparse brownish or reddish 
brown punctulations, a feature subject to marked individual variation; the only con¬ 
stant discrete marking the dark patch on the occiput above the cerebellum. 

ASPECTS OF FORM 

1. Length of head, length to vent, standard length. These three dimensions 
exhibit the relation L = where /V = {l 2 4}. Rectified regression equations, 
measurements in TLs, are; 

(a) Log L = 1.1361 log N + 2.3176; t 125.725**; estimated (measured) lengths 
208(207) 457(460) 1 004(1 000). 

(b) Log L = 1.1299 log N + 2.3163; t 56.856*; 207(209) 453(446) 992(1 000). 

(c) Log L = 1.1757 log N + 2.2867; f 37.379*; 194(196) 437(426) 987(1 000). 

(d) Log L = 1.1823 log N -h 2.2857; t 81.225**; 193(194) 438(433) 994(1 000). 

(e) Log Z. = 1.0825 log/V + 2.3454; f 65.301*; 222(223) 469(463) 993(1 000). 

The parameters of the equation for the geometric mean are 1.1414 2.3101; f 72.031**. 

2. Location of vertical fins. The locations of the vertical fins are tolerably well 
specified by linear equations in which ordinal values are the set {logarithmic length to 
anal origin, dorsal origin, dorsal termination, anal termination, caudal origin (standard 
length)} and abscissa! values the set (3 5 8 9 10} ; dimensions being expressed 
as millesimals of standard length. 

(a) Log L = 0.6199 log N + 2.3803; t 23.113***; estimated (measured) lengths 
474(484) 651(626) 871(876) 937(950) 1 000(1 000). 

(b) Log L = 0.7156 log N + 2.2826; t 121.508***; 421(420) 607(610) 849(843) 
924(923) 996(1 000). 

(c) Log L = 0.6831 log/V + 2.3084; f 35.522***; 431(437) 610(598) 842(835) 
913(909) 981(1 000). 

(d) Log Z. = 0.7004 log/V + 2.2894; f 20.084***; 420(430) 601(576) 835(832) 
907(889) 977(1 000). 

(e) Log Z. = 0.6443 log/V + 2.3610; t 35.352***; 466(471) 648(632) 877(886) 
946(960) 1 012(1 000). 

The parameters of the equation for the geometric mean are 0.6742 2.3229; f 42.122***. 

3. Ventral fins. The ray structure of the ventral fins presents some interesting 
features. Earlier (1969: 173, 174) attention was called to the fact that in the Tasmanian 
material the ventral count was I, 4, while I, 5 had previously been recorded; an illustra¬ 
tion of the fin (fig.2b) was provided. Nelson (1978: 362), who had before him 7 examples 
including the holotype of C. dathrisquamis, remarked The specimens examined in this 
study all had but one spine and four soft rays in each pelvic fin, as did Scott's specimens, 
and not one spine and five soft rays as reported by Ramsay (1882)'. (It may be noted in 
passing that both here and in his References Nelson dates Ramsay's paper 1882: however, 
according to the Check-List (McCulloch, 1929: 333) the date of publication of the 
relevant part (3) of the volume for the 1881 session of the Linnean Society of New South 
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Wales was December 1881, and the year is confirmed by Whitley (1964: 103) in his 
bibliography of Australian ichthyology). 

The number of pelvic rays is employed as a primary criterion by Nelson in his key to 
the Creediidae as recognized by him, 4 being found in Creedia haswel/i and in the two 
species of the genus Chalixodytes Schultz, 1943, C. tavensis Schultz, 1943 and C. 
chameleontoculis Smith, 1956, 5 occurring in the remaining species keyed (other than 
Apocreedia vanderhorsti de Beaufort, 1948 in which pelvic fins are lacking). It would 
appear probable the lower ray count represents a reduction from a norm rather than a 
retention of a primitive character—a suggestion that receives support from the fact that 
Nelson examined one specimen of Schizochirus insolens Waite, 1904 having only 4, and 
the further circumstance that 'one specimen of what may be a new species of Creedia 
has a pelvic fin of 1, 3' (Nelson: 353). 

The question may be raised, if one pelvic ray has been lost in the present species 
which ray is it? While there are a number of exceptions to the formula, in the great 
majority of five-rayed fins investigated the lengths of the rays are such that 1<2<3<4>5 
(5 =, commonly >, 3) — the ray counted as first here being taken, in accordance with the 
convention adopted in earlier general investigations into ray length-ray number relations 
(Scott, 1974b), as that farthest from spine, nearest to mediolateral line of fish. Lengths of 
the rays, TLs, reported for the larger 1969 individual were 33 57 68 67, while for the 
present specimen (c), in which the fin is most readily measured, they are 81 97 103 101 
(the greater size of the fin in the later material has already been noted above). If the 
condition found in the present species involves a reduction from the modal pattern 
specified above, the missing ray would not be the 5th but one of the 1st-4th. For a 
considerable number of species examined by the writer it has been found the logarithmic 
lengths of rays 1-4 are linear on the logarithms of 1-4 respectively. Hence if it be assumed 
the stated pattern was that from which the present fin was derived, it follows that if ray 
4 were the one lost the best straight line in a loglog plot would be on 1 2 3, if ray 3 lost 
on 1 2 4, if ray 2 lost on 1 3 4, if ray 1 lost on 2 3 4. For the best straight line for the 
1969 specimen the t values of these four arrangements in sequence as above are 7.237 
1.856 24.529* 4.220; for specimen (c) 7.558 3.457 72.134** 5.380. It would appear, 
therefore, the ray that has been aborted may well be the 2nd, i.e., that adjoining the ray 
constituting both in the primitive and the present patterns the postaxial border of the fin. 
The relevant equations on logs 1 3 4 are: 

(e) Log L = 0.4149 log N ^ 1.5171; estimated lengths, TLs, 33 58 67. 

(c) Log L = 0.1727 log A/ -i- 1.9069; estimated lengths, TLs, 81 98 103. 
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Figure 1 

Legend: Fig. 1 — A, A^acrora/np/tt/s e/eiraft/s Waite, 1899. A1, general outline; A2, A3, 

second dorsal spine. B, Macrorhamphosus gracilis (Lowe, 1839); B1, general 
outline; B2, second dorsal spine. Note in A greater depth, more anterior 
location of vent (V), bolder serration of hind border of spine. 
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Figure 2. 






Figure 2 

Legend: Fig. 2 - Creedia haswelli (Ramsay, 1881). Disposition of jaws: (a), with 

mouth open (redrawn from figure by Scott (1969) of a specimen from 
Bass Strait); (b), (c), (d), with mouth closed (3 specimens from 6 km north 
of Eddystone Point, east coast, Tasmania). 
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NOTE ADDED IN PRESS 

A paper, "New locality records and preliminary information on demersal faunal 
assemblages in Tasmanian waters", by P. R. Last & T.G.K. Harris, in Pap. Proc. R. Soc. 
Tasm., 115: 189-209, issued September 1981 while the present paper was in press, notes 
five Tasmanian specimens of Physiculus marginatus (Gunther, 1878) as constituting the 
first Australian records for the species: an entry on p.1 of the present contribution 
specifies the Museum's two examples as the first reported from our waters. So the list 
of Tasmanian Moridae on p. (17?) here the paper cited adds Tripterophycis gilchristi 
Boulenger, 1904 and Euclichthys polynemus McCulloch, 1926 (the taxonomic position 
of the latter, treated as a morid in the Check-list (McCulloch 1929) and in the Handbook 
(Munro 1957), has been called into question (Svetovidov 1969) and remains in doubt). 
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abstract 

An area of Eucalyptus delegatensis regeneration in Compartment 2, Maggs Mountain, 
central northern Tasmania, has been monitored during the first five years of regrowth in 
an attempt to assess the progressive faunal changes. The topography, climate and botany 
of the area are summarised. 

Fourteen species of mammals, 39 species of birds, 4 species of reptiles and 4 species 
of amphibians, have been found in the first five years following clearcut, slash and burn 
operations. The status of each species and their dependence on the changing habitat is 
discussed. 

A series of nest boxes set out in an endeavour to test the demand for small nesting 
holes in trees failed to attract mammals or birds. 

Some seasonal effects upon population statistics are summarised. Recommendations 
are made upon the retention of cull trees to form a limited canopy cover and on the 
formation of water-holes to improve the distribution and populations of animal species 
during dry periods. 

A list of species recorded at Maggs Mountain, additional to those discussed by Green 
(1977) is appended. 


INTRODUCTION 

In 1975 a programme was commenced to observe and record progressive changes in 
the fauna occurring in a forest regeneration area following clearcut, slash and burn 
operations at Maggs Mountain, central northern Tasmania (map, figure 1). This study was 
part of a general fauna survey of the Maggs Mountain area commenced in 1974, the initial 
results of which are given by Green (1977). Pattemore (1980) has also given some results 
of a study into the effects of the puipwood industry on wildlife in Tasmania. 

The clearcut, slash and burn method of tree harvesting and seed bed preparation 
involves the falling of trees and extraction of all logs suitable for the production of sawn 
timber or pulp wood, felling of most of the forest residue consisting of dead, decayed or 
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otherwise unacceptable trees and the breaking down of any dense, green shrub layers. 
This is followed fjy a drying off period in preparation for firing and incineration of the 
area, thus removing much of the litter and creating a satisfactory seed bed. 

THE STUDY AREA 

TOPOGRAPHY AND CLIMATE 

The area selected for monitoring was Compartment 2 on the plateau of Maggs 
Mountain, lat. 41°41' S; long. 146°12' E (map, figure 1). It comprises about 100 hec¬ 
tares of undulating land, being roughly rectangular in shape, measuring about 1700 m 
X 600 m, and is 880 m above mean sea level. From the eastern boundary, the topography 
drops steeply into the Mersey Valley, about 460 m below, and overlooks the spillway of 
Lake Rowallan Dam. The rest of the boundary is bordered by compartments in different 
stages of forest regeneration. 

The soil is sand, gravel and talus which overlies basalt and related rock types. 

Annual precipitation averages 160 cm, some of which falls as snow during winter 
months. Winter temperatures may drop to —12°C, mean temperature for July being 2°C. 
Snowfalls are common in winter, after which up to 30 cm may cover Compartment 2 for 
a week or more. Thawing is gradual and snow is usually present to some extent through¬ 
out July and August. 

Summer temperature rises to 35°C with a mean for January of 10°C. 

VEGETATION AND REGROWTH 

Selective cutting of trees for saw logs has been carried on at Maggs Mountain for 
many years with the result that most of the forest has become degraded commercially. 

A brief account of species present in the three major forest types on Maggs Mountain is 
given by Green (1977). Prior to clearcutting. Compartment 2 supported a mixed 
sclerophyll forest with some small patches of Myrtle Nothofagus cunninghami (map, 
figure 1). It was clearcut in the autumn of 1974 and except for a small section in the 
north-west corner (map, figure 1), was slashed shortly afterwards and left to dry. Burning 
was carried out on 17th February 1975, the unslashed section being excluded and retained 
as a 'control' comparison for future reference. 

A description of the preparations and firing, and their effects upon the fauna is given 
by Green (1977). As is usual, much of the wood in excess of 20 cm in diameter remained 
in various stages of incomplete incineration. Throughout the area small patches of grass, 
Poa spp. and Agropyron pectinatum, and associated ground cover which were then too 
green to burn were left. 

Compartment 2 was seeded with Eucalyptus delegatensis from an aircraft in May 
1975. Germination occurred in the following spring and many seedlings attained a height 
of 10 cm by January 1976. Grasses and fireweed, Senecio velleiodes and S. linearifolius, 
grew prolifically in the first postburn summer, producing an abundant crop of seeds and 
providing shelter and food for numerous animal species. By April many young eucalypts 
had attained a height of 20 cm. Leaf pruning by browsing mammals then became preva¬ 
lent, the fine foliage being severed from the stem and dropped around the plant. This 
browsing damage was noticable over most of the compartment and continued into the 
winter. Additional data on the immediate postburn conditions in Compartment 2 and the 
animals then present are given by Green (1977). About 25% of trees left standing after 
the burn collapsed in the first year. 

In the second year after the burn, grass cover increased. Seed from the previous 
season's crop germinated and became established on the patches of ash and exposed soil 
while grass tufts which had survived the burn grew larger and more vigorous, attaining 
a height of 30 cm and supporting a prolific seed crop by mid February. Fireweed was 



The Activity and Movement of Fauna in Compartment 2, Maggs Mountain, Tasmania, 3 
in The First Five Years of Forest Regeneration 


noticably less prevalent and the most advanced eucalypts had grown to a metre in height. 

In the third year, a prolific growth of grass produced a dense swathe, standing above 
the dead and decaying foliage of the previous year, and created a hummocky effect in 
some areas. Fireweed had decreased and generally appeared stressed compared to previous 
years. Eucalypts had grown to two metres in some areas and the density of their foliage 
was starting to suppress the grass and small shrubs. 

In the fourth and fifth years, the eucalypts had grown to three and four metres 
respectively. The grass had changed little in appearance, except in areas where the growth 
of eucalypts progressively overshadowed and suppressed it. 

botanical plots 

On 11th November 1976 six plots, each 4 m^, were pegged out at random points 
along the line of the transect walk (map, figure 1), the plants present in each plot were 
listed, the dominant species and percentage of ground cover noted, and the regenerating 
eucalypts counted. The vegetation assessment was repeated on 13th October 1980, and 
the results of these data are given in table 1. 



October 1980, left and right columns respectively. 
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METHOD OF FAUNA ASSESSMENT 

The probiems associated with assessing fauna and methods used to gather data for 
the general fauna survey of Maggs Mountain are outlined by Green (1977). 

The Compartment 2 study formed part of that survey. It has been based mostly 
upon transect walks of between two and a half hours and three hours duration. Data has 
been recorded on each of 44 visits made between November 1975 and December 1980. 
Because of other commitments, visits have been somewhat irregular but they have been 
spread over the period in an endeavour to obtain the most relevant data. Walks were 
undertaken only when weather conditions were favourable for gathering information and 
usually between 0900 hrs and 1200 hrs. The course followed was pre-determined, being 
based upon six established markers and the same was followed on each occasion (map, 
figure 1). Total distance walked on each visit was about 3,000 m. Mimic or distress calls 
were used to attract birds more closely when this was considered necessary for identifica¬ 
tion and data recording. There was no limit to the distance over which observations were 
recorded but only activity occurring inside the compartment boundaries was included 
in the transect data. Every effort was made to record each individual once only. It was 
noticable that birds were more plentiful in the adjoining compartments and the unburnt 
'control' section of Compartment 2. 

The presence, prevalence and activities of animals were further deduced from data 
gathered by a variety of means including diurnal observations, spotlighting at night, 
trapping, netting, and observations on the abundance of faeces and footprints, the degree 
of grazing, browsing, scratching and digging, the formation of runways, and vocal activity. 


SPECIES LIST 

MAMMALS 

All and only those species recorded from Maggs Mountain by Green (1977) are 
discussed. Each is prefixed by an assessment of its numerical status in the general area, 
based upon information available to December 1980. 

Brush Wallaby Macropus rufogriseus 

Abundant in the sclerophyll forest. Some of those disturbed from Compartment 2 
during falling operations returned to live beneath the shrubs in the period prior to burn¬ 
ing. During the burning operation, some were seen leaving the compartment well ahead 
of the fire. 

Exploring individuals returned to the newly burnt area from the first night after the 
burn, but rarely were animals found hiding in the compartment during the day. In the 
autumn, when grasses responded to the open postburn conditions, the soft new growth 
attracted an increasing number of wallabies to enter the compartment at dusk to feed. 
From a vantage point on the southern boundary, up to twenty could be seen feeding 
before dusk. Around the boundaries, well-worn runways were formed along which 
animals travelled when entering and leaving the compartment. Hunting and shooting 
of wallabies for their meat and commercially valuable skins reduced the concentration 
but its numbers in the general area remained strong. 

In the following summer, the growth of grass provided an enhanced food source 
while fireweed, growing up to a metre high provided some shelter, especially in places 
where it grew close to logs and limbs. These more sheltered conditions attracted some 
wallabies to hide in the compartment by day. 
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In Aprii 1976, browsing of eucalypt seedlings was severe and a programme to reduce the 
numbers of possible culprit species was implemented. This involved shooting with the aid 
of a spotlight and poisoning with sodium fluoroacetate (1080) mixed with chopped 
carrot. These controls removed about 100 wallabies and did reduce the browsing pressure 
but a significant number of wallabies escaped and some could always be found in and 
around the compartment. The same control measures were used in the following two 
years, after which most of the young eucalypts were sufficiently advanced to be not 
adversely effected by browsing. Haphazard shooting and snaring during winter by amateur 
and professional hunters operating in the Maggs Mountain area has continued. 

After five years of regrowth, the compartment supports a resident population of 
wallabies approximating that in the surrounding forest. Grass and shrubs growing in 
open patches are well grazed, and runways, formed beneath the eucalypts, are obvious 
in many places. 

Pademelon Thylogale billardierii 

Abundant in rainforest and dense schlerophyll forest. 

Some individuals, disturbed from Compartment 2 at the time of cutting, returned 
later to live where shrubs and forest residue were sufficiently dense to provide adequate 
shelter. The subsequent burn cleared all pademelons from the compartment and the lack 
of dense cover in the following few years inhibited the return of a resident population. 

The postburn growth of grass in the autumn of 1975 provided good feed and 
attracted pademelons to visit the edges of the compartment to feed. From a vantage 
point on the southern boundary, up to 40 could be seen feeding just before dusk. Entry 
was usually along well defined runways leading from adjacent rainforest and wet 
sclerophyll forest. 

As for the wallaby, so the pademelon was hunted and poisoned both for its meat 
and fur and to reduce its number when browsing of young eucalypts became significant. 
Both animals were taken at the same time, in the same manner and in approximately 
equal numbers. 

Though persisting in strong numbers in adjacent forest, from which it continued to 
invade the compartment at night to feed, it had not succeeded in re-establishing itself 
in Compartment 2 by the end of the fifth year. 

Southern Potoroo Potorous apicalis 

Common in sclerophyll forest. Sample trapping for this animal has been undertaken 
in Compartment 2 and though it was undoubtedly present before cutting, and is common 
in adjacent forest, it has not since been seen inside the compartment. However, diggings 
consistent with those of potoroos have been found on infrequent occasions in the fourth 
and fifth years after the burn. 

Brush-tailed Possum Trichosurus vulpecula 

Abundant throughout the general area. Clearfall operations forced many possums 
from Compartment 2 and the subsequent burn completely removed the remainder. 
As grass and other vegetation increased in the year following the burn, so the Brush¬ 
tailed Possum invaded the area at night to feed. Spotlighting often revealed single or 
pairs of animals sitting on logs and hunters snaring on runways for wallabies and pade¬ 
melons often caught possums accidently. With a considerable nocturnal movement in 
and out of the compartment, it is natural that some soon established a diurnal residency 
by hiding and sleeping in hollow logs and stumps. 

Each winter hundreds of Brush-tailed Possums are shot under licence on Maggs 
Mountain and Compartment 2 has always been subjected to this hunting pressure. 
Additionally, some Brush-tailed Possums are killed when they eat baits set out for 
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browsing animals in autumn poisoning programmes. Though considerable numbers have 
thus been removed annually, the Brush-tailed Possum persists in the compartment. 

Common Ringtail Pseudocheirus peregrinus 

Uncommon in adjacent forest and recorded from Compartment 2 on only one 
occasion, when a heavily moulting adult was found sleeping in a tree hollow on 7th 
November 1978. 

Sugar G\\6er Petaurus breviceps 

Rare on Maggs Mountain and not recorded from Compartment 2. 

Eastern Pigmy-possum Cercartetus nanus 

Rare on Maggs Mountain and not recorded from Compartment 2. 

Common Wombat Vombatus ursinus 

Common in the sclerophyll forest and clearcut areas. The effect upon this animal of 
clearcut operations and subsequent drying of the slashed litter was not observed nor is it 
known how many may have survived the burn in the relative safety of their burrows. 
Occasionally individuals have been seen in Compartment 2 and fresh faeces have been 
prevalent throughout the area since the autumn of 1975. Some well used burrows are 
known to have supported resident animals over this time and additional individuals 
regularly visit the compartment at night to feed in grassy areas. However, the attraction 
of improved grazing has not resulted in a concentration of animals as was the case with 
the wallaby and pademelon. Nor has the wombat been deliberately subjected to popula¬ 
tion control though occasionally individuals may have died from eating poison laid for 
other grazing and browsing animals. 

The frequency of footprints and faeces throughout the compartment since the 
spring of 1975 suggests the wombat re-established itself within the first year following 
the burn and has since maintained a stable population. 

Brown Bandicoot Isoodon obesulus 

Common in sclerophyll forest. No information was recorded on this animal during 
the pre-burn months and it is unlikely that bandicoots would have remained in Compart¬ 
ment 2 following the burn. Eight cage traps set in Compartment 2 on 7th February 1978 
caught a sub-adult male and an unoccupied bandicoot nest was found there on the same 
date. One was seen on 23rd June 1977 and diggings consistent with those of bandicoots 
have often been found throughout the compartment, suggesting the re-establishment of a 
resident population from about the second year after the burn. 

Tiger Cat Dasyurus maculatus 

Common throughout the general area. No information was recorded prior to the 
burn and no positive evidence of its presence in Compartment 2 has been found. However, 
faeces consistent with those of Tiger Cat, together with its known presence in adjacent 
forest, leaves little doubt that it hunts in the compartment and probably resides there, 
hiding in hollow logs or beneath dense regrowth. 

Tasmanian Devil Sarcophilus harrisii 

Common throughout the general area. No information was recorded from Compart¬ 
ment 2 prior to the burn. Subsequently its presence there has been recorded on numerous 
occasions from faeces and footprints. Its nomadic habits probably lead it to hunt across 
the compartment during its nocturnal wanderings and it appears to have thus utilised the 
area continuously since the burn. The accumulation of unburnt timber and regrowth was 
sufficient to provide it with diurnal hiding places from a year after the burn. Carcases of 



The Activity and Movement of Fauna in Compartment 2, Maggs Mountain, Tasmania, 9 
in The First Five Years of Forest Regeneration 


wallabies, pademelons and possums, discarded by hunters, are consumed within a few 
nights. 

Dusky Antechinus Antechinus swainsonii 

Common in rainforest. No information was recorded from Compartment 2 prior 
to the burn. Subsequent trapping across the compartment with both snap traps and 
Sherman tin box traps, baited with bread and peanut butter, on a total of about 1,000 
trap nights during June, August, September and October 1976 and at the end of March 
1977, the second and third years following the burn, failed to produce an antechinus. 
This result was expected as the habitat was unlike that in which this antechinus is gener¬ 
ally found and it is unlikely that it will establish itself in Compartment 2 in the near 
future. 

Eastern Swamp-rat Rattus lutreolus 

Abundant in rainforest, wet sclerophyll forest and in some other areas where it finds 
the ground cover sufficiently dense for it to form tunnels beneath the vegetation. No 
information was recorded from Compartment 2 prior to the burn but the habitat before 
clearcutting was similar to that in adjoining areas where it has since been trapped. 

Trapping (as described for Dusky Antechinus) failed to produce swamp-rats in other 
than a small section where drainage had created a swampy area, choked with green 
vegetation and some unburnt litter. It appeared to shun or be unable to live in the accumu¬ 
lations of partly burned timber and areas of regenerating eucalypts and fireweed. 

In the fourth and fifth year after the burn, in places where poa and other grasses had 
developed to form dense, hummocky swathes near the wet areas, it expanded its range 
by forming runways beneath such vegetation. 

Water Rat Hydromys chrysogaster 

Recorded at Maggs Mountain from one road-kill in the Arm River Valley in 
September 1974. There is no evidence to suggest that the water rat occurs in or adjacent 
to Compartment 2 and the habitat there does not suit its requirements. 

Long-tailed Rat Pseudomys higginsi 

Common in rainforest and to a lesser degree in adjacent wet sclerophyll forest. No 
information was recorded from Compartment 2 prior to the burn but the habitat there 
before clearcutting included some small patches of rainforest and these areas would have 
been consistent with its requirements. Trapping conducted across the compartment in the 
second and third year after the burn (as described for Dusky Antechinus) produced 11 
Long-tailed Rats (6 female, 5 male) in about 1,000 trap nights. These were taken from 
sets amongst fireweed and sticks and sometimes in semi-exposed places beside logs. 
Successful reproduction of the resident population was indicated by a half grown juvenile, 
taken on 30th March 1977 and a heavily lactating female, taken on 31st March 1977, 
from an area near the centre of the compartment. 

It was not determined if these were original occupants which had survived the burn 
or rats migrating into the compartment from adjoining areas in the second year after the 
burn, by which time fireweed and other such quick-growing plants would provide some 
cover additional to the partly burnt timber. 

House Mouse Mus musculus 

Sometimes common but fluctuating numerically throughout the general area. No 
information was recorded from Compartment 2 prior to the burn but it is probable that 
it occurred there as elsewhere. In the course of sample trapping across the compartment 
(as described for Dusky Antechinus), 27 were caught in about 1,000 trap nights. This 
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included 17 taken on the night of 23rd June 1976 from about 100 snap traps. No par¬ 
ticular sites seemed to be favoured, mice being taken from a range of sets. Three females 
trapped at the end of March 1977 were all lactating and two males trapped at the same 
time had enlarged testes. 

Rabbit Oryctolagus cuniculus 

Abundant in grassy areas. No information was recorded from Compartment 2 prior 
to the burn but occasionally individuals and pairs were seen along nearby access roads 
and faeces were common in forest clearings. Following the burn, rabbits moved into the 
compartment and as the growth of grass was stimulated in the open environment so the 
rabbit numbers increased. This was evident by the amount of scratching and faecial 
pellets over the area. Rabbits were shot for their meat and skins, by hunters operating in 
the area and some were killed with poisoned carrot in the browsing control programme. 
Many rabbits survived these operations but were not seen in significant numbers, being 
generally timid and hiding beneath timber and regrowth. As the open environment gradu¬ 
ally diminished with the establishment and growth of the young trees so the rabbit was 
inhibited, a trend which no doubt will continue as small, localised populations are further 
confined by their dependence upon the ever-diminishing areas of grass. 

Myxomatosis was unknown at Maggs Mountain until 1977 when it was introduced in 
the Arm River Valley to control a high, but localised, population of rabbits. Though it 
has spread to other nearby areas, no infected rabbits have been seen in Compartment 2. 

Long-eared Bat Nyctophilus geoffroyi 

Little Bat Eptesicus regulus 

Tasmanian Pipistrelle Pipistrellus tasmaniensis 

The above three species of bats have all been collected at the field station below the 
north end of Maggs Mountain. To date, none have been recorded from Compartment 2. 
Bats are occasionally seen in the general area. 

Feral Cat Feliscatus 

Rare and none have been recorded in Compartment 2. 

Echidna Tachyglossus aculeatus 

Common, individuals being regularly seen in spring and summer. No information was 
recorded from Compartment 2 prior to the burn but nomadic individuals have sub¬ 
sequently been seen on several occasions. The semi-open environment with decaying 
timber seems to provide a favoured habitat and diggings consistent with those of this 
mammal were often seen in the compartment. 

Platypus Ornithorhynchus anatinus 

Present in the Mersey and Arm Rivers but none have been recorded from Compart¬ 
ment 2. 


BIRDS 

Fifty-six species of birds were recorded from the Maggs Mountain area by Green 
(1977). Seven additional species have since been found there (see Appendix). Thirty-nine 
(62%) of these have been found in Compartment 2 in the first five years following dear- 
fall, slash and burn operations. 

Each species account is prefixed by an assessment of its numerical status in the gen¬ 
eral area and is based upon information available to December 1980. Nomenclature and 
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order of presentation follows Schoddeef a/. (1978). Percentage quoted is of visits in which 
the species was recorded. 

Pacific Black Duc\!i AnassuperciHosa 

Locally uncommon. One was flushed from a water-filled drain after dark on the even¬ 
ing of 10th September 1975, seven months after the burn. This species has since been 
found in other such man-made water catchments in nearby clearcut compartments. 

Brown Goshawk Accipiter fasciatus 

Uncommon. One was seen flying over the compartment on 20th February 1979. 
Wedge-tailed Eaq\e AquHa audax 

Uncommon. One was seen flying high over Compartment 2 on 5th February 1980. 
Brown Falcon Falco berigora 

Uncommon. Single birds or pairs have been seen perched on tall dead trees or flying 
over the compartment on 13 visits (30%). These have been of a random nature and 
without seasonal bias, the first record being on 13th January 1976, 11 months after the 
burn. 

Yellow-tailed Black-Cockatoo Calyptorhyncbus funereus 

Uncommon. From one to eight have been seen on five visits (11%). These were all 
in the first two years after the burn which represents 42% of visits made up to that of 
the last sighting when eight birds were present on 15th February 1977. In their search 
for wood-boring larvae, the cockatoos were chipping decaying logs, apparently attracted 
to the recently exposed and relatively accessible infestations. 

Sulphur-crested Cockatoo Cacatuagalerita 

Uncommon. One was seen flying over Compartment 2 on 13th January 1976. 

Green Rosella Platycercus caledonicus 

Common. It has been seen in Compartment 2 on 11 visits (25%) usually single or 
in pairs. The largest numbers recorded were 15 in May and 20 in June, 1976. The heavy 
growth of fireweed which followed the burn was then carrying a crop of ripening seed 
and the rosellas were flocking to feed on it. This feeding activity was not seen in the 
compartment in subsequent years. Pre-breeding activity has been observed there on most 
spring-time visits, pairs being attracted to search for nesting holes in the few old, tall 
trees left standing. Rosellas have not been found in the young eucalypt regrowth and 
generally appear to favour the high forest canopy in adjacent compartments. 

Blue-winged Parrot Neophema chrysostoma 

An uncommon migrant. A flock of 15 was found feeding amongst green, seeded 
grass on 17th February 1976. When flushed they flew about 50 metres to rest on dead 
limbs and stumps before returning to the ground to resume feeding. Ten were present 
one month later, feeding in the same manner. On 15th February 1977, only four.were 
found, again feeding amongst the grass. This habit of small flocks visiting clearcut areas 
in the first two autumns after the burn has been observed in other nearby compartments. 

Fan-tailed Cuckoo Cuculuspyrrhophanus 

A common migrant. Recorded from Compartment 2 on 14 visits (32%). Sightings 
have been spread over the five years but only in the warmer months, between October 
and March. 
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Shining Bronze-Cuckoo Chtysococcyx lucidus 

A common migrant. Found calling in Compartment 2 on oniy three occasions (7%), 
February, October and December 1976. 

Tawny Frogmouth Podargus strigoides 

Common. Not found on transect walks but one has been seen on two occasions, 
near the centre of Compartment 2, when spotlighting at night. 

White-throated Needletail Hirundapuscaudacutus 

A common migrant. Three were seen flying over Compartment 2 on 5th February 
1980. 

Welcome Swallow Hirundo neoxena 

A common migrant. First recorded in Compartment 2 on 30th November 1977 when 
three were present. It has since been found there on seven additionai visits (18%) between 
November and February. A pair was found nest-building in a hollow tree trunk on 8th 
November 1978. 

Tree Martin Cecropis nigricans 

Found flying over Compartment 2 on five visits (11%), the first occasion being 13th 
January 1976, subsequent sightings being between 8th November and 5th February. 

Richards Pipit Anthus novaeseelandiae 

An uncommon migrant. It has been found in Compartment 2 on 25 visits (57%). The 
first occasion was 11th November 1975, in the first spring following the burn. At least 
one pair have bred in the compartment every year since and a pair with three flying young 
was found on 12th December 1978. The earliest seasonal appearance was on 17th October 
and the latest, 16th March (figure 2). Most birds seen on any visit was nine on 12th 
December 1978. As the eucalypts developed so the pipit was confined to the diminishing 
grassy clearings. 

Black-faced Cuckoo-shrike Coracina novaeholiandiae 

A common migrant. Found in Compartment 2 on 15 visits (34%), the first occasion 
being 10th November 1976. It usually occurs in pairs or small parties of transitory birds, 
occasionally resting on the tall, dead trees but never staying long. The earliest seasonal 
record was 10th September and the latest, 9th April. 

Pink Robin Petroica rodinogaster 

Three were found in Compartment 2 on 9th April 1979. These were all grey birds 
and apparently transient. This species breeds in rainforest in adjacent compartments. 

Flame Robin Petroica phoenicea 

A common migrant. Found in Compartment 2 on 38 visits (86%). It has been one of 
the most successful and prevalent species to colonise the compartment following the 
burn. It has bred there every year, nesting in crevices and on ledges in the logs and stumps 
and feeding from within the compartment boundaries. It is absent in June and July, the 
earliest seasonal record being 31st August and the latest 11th May. Peak populations occur 
in spring and autumn when migrating birds are present, often in loose flocks, the greatest 
number on any visit being 37 on 5th November 1978 (figure 3). 

Dusky Robin Melanodryas vittata 

Common. Recorded in Compartment 2 in every month, being found on 32 visits 
(73%). It appeared to be hesitant of entering the compartment in the first year following 
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the burn, but from the second year its numbers have remained relatively constant. It has 
bred there every year, nesting on ledges in logs and stumps or amongst the upturned roots 
of fallen trees. 

Grey Shrike-thrush CoHuricinda harmonica 

Not recorded in Compartment 2 in the first year after the burn but a regular visitor 
in the second and third years of regeneration, individual birds making daily forays to feed. 
By the fourth summer, it appeared that some may have become resident and in the fifth 
summer several were occupying territories and apparently breeding. It has been recorded 
on 27 visits (61%). 

Superb Fairy-wren Malurus cyaneus 

Common. Recorded on 31 visits (70%) but only occasional exploratory birds were 
present in the first year after the burn. A marked increase was recorded in the second 
autumn when the growth of grasses and fireweed provided improved shelter, protection 
and feeding conditions for fairy-wrens, and 25 were recorded on 25th June 1976. Snow 
fell over winter and their population dropped dramatically. None were found on four 
visits between 10th September and 15th December 1976. In the third autumn, the fairy- 
wrens again moved into the compartment in numbers similar to the previous year but 
declined in the following winter. The 1977 decline was not so drastic, a few pairs surviv¬ 
ing to breed there in the following summer, nesting amongst the dead grass and fireweed. 
By the end of the fourth autumn, the population reached its greatest peak when 36 were 
recorded on 26th June 1978. A winter decline again occurred and none were recorded in 
September and October 1978. A few pairs were found breeding from November with 
freshly laid eggs being found as late as 5th February, but the high autumn increase did 
not follow. Numbers have subsequently remained fairly constant, peaking at six and eight 
in December 1978 and December 1979 respectively (see figure 4). 

It thus appears that the Superb Fairy-wren found conditions in Compartment 2 
favourable, from the second to the fourth year after the burn but was unable to tolerate 
the severe winters which prevail at that altitude, being killed by cold or forced to retreat 
to lower altitudes. After the fourth year, the height and density of regenerating eucalypts 
was creating conditions generally unacceptable to this fairy-wren and it is suggested that 
this was the reason for it failing to regain its former autumn numbers (figure 8). 

White-browed Scrubwren Sericornis frontalis 

Common. This species was present in Compartment 2 immediately prior to the burn 
and several were observed flying away from the fire. It started to return soon after the 
burn and has been recorded on 40 visits (91%). As the vegetation re-established so its 
population increased until the third year, since when its numbers have remained fairly 
constant (figure 5). After the first year, it bred in the compartment every spring and it 
appears to find the dense young eucalypts a favourable habitat. 

Calamanthus Sericornis fuliginosus 

Uncommon. This species leap-frogged forest to invade grassland and in Compartment 
2 it has been recorded on 13 visits (30%). It first appeared in the second year after the 
burn when up to four were present from February to June. None were found throughout 
the following year and it was next recorded in Compartment 2 on 30th November 1977 
when a pair was suspected of breeding. They remained in the compartment, being 
recorded on every visit until June 1978. Calamanthus was not again found in the com¬ 
partment until 5th February 1980 when two pairs were found, each with three young 
which had just flown from their nests. All had apparently left the compartment by 18th 
March 1980, but a pair was again in residence on 13th October. 

All these birds were found living on the grassy patches where eucalypts had not 
grown or were retarded. They often flew over the dense eucalypt regrowth when passing 



14 The Activity and Movement of Fauna in Compartment 2, Maggs Mountain, Tasmania, 
in The First Five Years of Forest Regeneration 


from area to area and perched on dead limbs and stumps from which they watched and 
called. 

Brown Thornbill Acanthiza pusilla 

Abundant. Recorded on 28 visits (64%) but only occasionally were individuals or 
small parties found in the first two years after the burn, the most being seven in both 
May and June 1976. Numbers increased in the third year, a nomadic flock of about 30 
being recorded on 23rd June 1977. Some were breeding in Compartment 2 in the follow¬ 
ing spring, nests being placed close to the ground amongst dry grass and in fireweed. 
Numbers diminished in late summer, after which it was only rarely recorded in the 
compartment until April and June 1978 when nomadic flocks had again returned, 24 and 
20 respectively being recorded. Breeding birds were present in the following spring but 
again, a post-breeding late-summer exodus occurred with only one bird being recorded on 
20th February and none on 9th April. A visit on 13th June 1979 failed to reveal any 
Brown Thornhills, nor has this species been found there since in other than small parties 
and breeding pairs. The pattern of its occurrence appears similar to that of the Superb 
Fairy-wren, being in greatest numbers from late autumn to June in the second, third and 
fourth years after the burn and least numerous in late summer when a post-breeding 
exodus occurs (figure 6). 

Tasmanian Thornbill Acanthiza ewingii 

Abundant. Recorded in Compartment 2 on seven visits (15%), all being between 2nd 
April and 6th September, the greatest number being seven. Such occurrences appear to 
be of a nomadic nature and sometimes made in company with Brown Thornhills. 

Yellow Wattlebird Anthochaera paradoxa 

Common. Though common in adjacent compartments, it has been recorded from 
Compartment 2 on only two visits (5%), these being of single birds in transitory flights. 
The almost complete absence of tall foliage-bearing eucalypts is apparently responsible 
for its shunning of the area. 

Yellow-throated Honeyeater Lichenostomus flavicollis 

Abundant. Recorded in Compartment 2 on 17 visits (39%). Only occasional explor¬ 
atory visits were made until the fourth year after the burn when a resident and possibly 
breeding pair were recorded in November and December 1978. Two pairs, apparently 
resident breeding birds, were present from October to February 1979 and three pairs, 
apparently breeding, in October 1980. It has been absent or rarely recorded in autumn. 

This species feeds amongst the twigs and limbs of eucalypts, by prying beneath 
loose bark, and it may thus be reasonable to assume that its delayed return to Compart¬ 
ment 2 as a resident species was in response to the rate of development of the regener¬ 
ating eucalypts. Not until about the fourth year would these trees commence to shed 
bark sufficient to provide cover for the invertebrate fauna upon which the Yeilow- 
throated Honeyeater might feed. 

Strong-billed Honeyeater Melithreptus validirostris 

Abundant. Only two transitory birds have been seen in Compartment 2 and these 
were on 12th May 1980. 

Black-headed Honeyeater Melithreptus affinis 

Abundant below 600 metres but only rarely found on the top of Maggs Mountain. 
One transitory bird was seen on 12th May 1980 flying low over the eucalypt foliage. 
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Crescent Honeyeater Phylidonyrispyrrhoptera 

Common. One was seen on each of two visits in October 1976 and four were present 
on 17th October 1979. The latter birds were calling and feeding amongst the taller 
eucalyptus regeneration. 

Spotted Pardalote Pardalotus punctatus 

Common. Recorded in Compartment 2 in significant numbers on only three occasions 
(7%) the first being of 32 on 9th April 1979, the second of 25 on 13th June 1979, and 
the third of 54 on 12th May 1980 (figure 7). All three instances were of loose flocks 
feeding amongst the foliage in the tallest of the eucalypt regeneration. When flushed, 
birds would rise to perch on dead trees over-standing the eucalypts but soon returned to 
the foliage to recommence feeding. These are amongst the first instances in Compartment 
2 of significant flocks of birds working the foliage of the eucalypt regeneration (figure 
10 ). 

Striated Pardalote Pardalotus striatus 

An abundant migrant. Recorded in Compartment 2 on 25 visits (57%). The earliest 
seasonal record was on 5th September. Not until 1980 was this species found in the 
compartment after February. In that autumn one was still present on 18th March and 
two on 12th May. A few pairs have bred in holes in old, lofty, living eucalypts every year 
since the burn but its presence at such times appears limited by the lack of such breeding 
and living requirements. 

Si Ivereye Zosterops lateralis 

An abundant partial migrant. Recorded in Compartment 2 on 13 visits (30%). Only 
three sightings of single birds were recorded until 11th April 1978 when 40 were present, 
feeding amongst the foliage of the eucalypt regeneration. Subsequently, this species 
was recorded more regularly, 20 being present on 20th February 1979 and 20 on 13th 
June 1979. As with most other foliage gleaning birds, it was not until four years after 
the burn that the eucalypt regeneration was sufficiently advanced to provide an attrac¬ 
tive feeding habitat (figure 10). 

European Goldfinch Cardueliscarduelis 

A common nomad, recorded on 13 visits (30%). It occurred in Compartment 2 
between autumn and early spring in most years following the burn but was not present 
during the summer months. A flock of 50 was present on 10th September, only seven 
months after the burn. In the following autumn, 100 were recorded on 13th April, 40 
on 11th May and 20 on 25th June. These birds were flocked and feeding on the seed 
heads of the introduced Spear Thistle Cirsium vulgare. In the autumn of 1977 never more 
than ten were found. In the autumn of 1978, flocks of 40 and 33 were recorded for 
April and June respectively and on 13th June 1979 a flock of 160 was found feeding on 
the ground amongst the dry grass. None were found on a visit on 12th May 1980. 

Beautiful Firetail Emtilema bella 

Common. Recorded in Compartment 2 on only three visits (7%), these being of 
three transitory birds in May and June 1976 and one in November 1979. 

Common Starling Sturnus vulgaris 

Uncommon. Recorded in Compartment 2 on only three visits (7%). Six were present 
on 16th November 1976 when they were observed seeking nesting holes in the few 
remaining old dead trees. On 15th December 1978 three were recorded, two of which 
were nesting in a tall eucalypt. Three were present in September 1978, also searching 
for nesting sites but were not believed to have succeeded in breeding. 
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Black Currawong Strepera fuliginosa 

Abundant. Recorded in Compartment 2 on 16 visits (36%) usually as casual, transitory 
birds flying high from tree top to tree top and at no particular time of the year. One pair 
was found breeding in the compartment on 30th November 1977, the nest being situated 
about 15 metres above ground with an easterly aspect in the broken top of a dead tree 
trunk. 

Forest Raven Corvus tasmanicus 

Uncommon. Recorded only as transitory individuals or pairs on 14 visits (32%), 
usually flying high or perched in the tops of trees. 

Observations 

The numbers of individuals of different species in Compartment 2 changed with the 
growth of vegetation and establishment of the eucalypts. This is illustrated (figures 2-7) 
in the population changes of six of those species recorded over the first five years of 
forest regeneration. These figures reflect suitability of habitat and the progressive changes 
in the opportunities for food gathering for these species as the eucalypts increased in 
height and density. 

Three species favouring relatively exposed areas (figure 8) established themselves 
in the first year after the burn but noticably declined in abundance after the third year 
of forest regeneration, when the eucalypts closed over much of the clear ground. 

Three species favouring shrubs (figure 9) increased in number with the growth of 
fireweed and eucalypts but declined after the third year when eucalypts commenced to 
smother the shrub-like vegetation. 

Three species favouring eucalypt canopy (figure 10) did not appear in the compart¬ 
ment in significant numbers until the autumn of the third year, when eucalypt saplings 
had reached a height of about three metres, and these species have increased in number 
with the subsequent increase in the height of the trees. 


REPTILES 

Metallic Skink Leiolopisma metallica 

Abundant. An inspection of Compartment 2 on the day following the burn revealed 
that many Metallic Skinks had survived the fire, apparently by hiding in holes in the 
ground, beneath stones or inside unburnt timber. Most appeared to be completely dis¬ 
orientated, and when disturbed ran in any direction, even across the ash beds, as they 
sought places to escape. Five weeks later it was found to have re-established territories 
and hiding places and was apparently feeding on spiders and insects which had survived 
the fire or since migrated into the compartment. It has subsequently maintained a strong 
breeding population and is a common element of the fauna, living on or close to the 
ground and favouring the exposed grassy, log strewn areas. It avoids areas where eucalypt 
regeneration has grown tall and dense. 

Small-scaled Skink Leiolopismapretiosa 

Common. It was found living in Compartment 2 soon after the burn, a nucleus popu¬ 
lation apparently having survived the fire by hiding in holes or inside unburnt timber. It 
subsequently re-established and reproduced successfully, finding the open log strewn com¬ 
partment a favourable habitat. It mostly climbs above the ground on logs and stumps in 
its search for invertebrate food items, and lives in holes and crevices in the dead timber. 
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Tasmanian Tiger Snake Notechis ater 

Common. No live snakes have been seen by the author in Compartment 2 but a 
recently cast skin was found in February 1978. It is occasionally seen in adjacent com¬ 
partments. 

White-lipped Snake Drysdalia coronoides 

Common. One was found near water on the western edge of Compartment 2 on 
18th January 1977. 


AMPHIBIANS 

Brown Tree-frog Litoria ewingii 

Common and localised. It was collected in Compartment 2 in February 1979 and is 
often heard calling in water catchment areas in spring and autumn. 

Smooth Froglet Geocrinia laevis 

Common and localised. A small breeding population was found in a swampy, vege¬ 
tated area on the western edge of Compartment 2 where it had been heard calling in 
February of 1978, 1979 and 1980. 

Brown Froglet Ranidella signifera 

Common and localised. It has been collected in adjoining compartments and was 
heard calling from a swampy, vegetated area on the western edge of Compartment 2 in 
February 1977. 

Tasmanian Froglet Ranidella tasmaniensis 

Common. A small breeding population was found in a swampy, vegetated area on the 
western edge of Compartment 2 where it was recorded calling in October and December 
1976. It may be found in summer, hiding amongst rushes growing near waterholes, 
elsewhere on the plateau of Maggs Mountain. 


INVERTEBRATES 

Insects and spiders were found in Compartment 2 from the day after the burn and 
were abundant after the spring of 1975. Butterflies, moths, flies, grasshoppers and field 
crickets were very conspicuous in January 1976. The brown biitterl\y Argymnina hobartia 
was very common in the compartment on 25th October 1977. Grasshoppers have been 
abundant every summer, making their first seasonal appearance in September and reach¬ 
ing a peak mass in February and March. They have been found to be a favoured prey of 
the introduced European Wasp Vespula germanica which is prevalent in the Maggs 
Mountain area, attacking many indigenous insects, dismembering their bodies and eating 
or carrying away the remains. 

Series of insects and spiders were collected from the foliage of young eucalypts in 
Compartment 2 on several occasions in 1978-1980. This material still awaits sorting and 
identification. 
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NEST BOXES 

Concern has often been expressed about the removal of dead or over-mature trees in 
the course of clearfalling because the decaying trunks and limbs provide nesting sites 
for several species of mammals and birds. Without such sites the ability of some species 
to live and breed is totally or partially restricted. 

When Compartment 2 was clearfelled most dead or overmature trees were removed. 

In June 1977 an experiment was set up in an attempt to test the demand for small 
nesting holes by setting out a series of wooden nesting boxes, both in Compartment 2 
and in other nearby areas. 

DESCRIPTION 

The boxes were 10 x 10 x 30 cm with an entrance hole about 3.5cm^ near one end. 

A partial partition in the middle of the box divided it into two chambers, thus providing 
additional shelter and seclusion. A leather hinged side, fastened shut by a hook and 
staple, served as an inspection opening and a handful of old sawdust was placed in each. 
Boxes were wired to the trunks of trees and on stumps, at about two metres above 
ground, without consideration as to aspect. Most were placed in a horizontal position 
but some were placed vertically with the hole uppermost. In June 1977, 15 were posi¬ 
tioned across Compartment 2 at intervals of about 50 metres, 15 in regenerating forest 
in an adjoining compartment, and 12 in dry sclerophyll forest at a lower altitude. 

Animals which might have been expected to use these boxes are pigmy possums, 
dunnart, antechinus, bats, tree martin and pardalotes. No boxes suitable for larger animals 
were tested. 

RESULTS 

All nest boxes were opened and examined on each of the 23 visits between the date 
of placement and October 1980. No evidence could be found of mammals or birds having 
entered any of the 42 boxes. The only vertebrate animal found inside boxes was the 
Small-scaled Skink, one or two being found on several occasions, in boxes sited outside 
Compartment 2. Cockroaches, spiders and pupating insects were regular inhabitants. 
Torpid European Wasps were often present, 12 being found in one box on 3rd December 
1979. 

The absence of mammals and birds is not considered significant. The relatively low 
positions in which boxes were placed may have been a deterrent and further testing with 
alternative designs and sitings is necessary before conclusions can be drawn. 

SEASONAL AFFECTS 

The direct or indirect affect of different seasons has had a significant influence upon 
the numerical status and activity of birds in Compartment 2. Greatest numbers were 
found to be present in late autumn and early winter but with the onset of snow, numbers 
fell quickly and were lowest in mid and late winter (table 2). Because of the sparsity of 
large trees and the relatively exposed nature of the habitat, most species were more 
vulnerable to the extremes of climate, such as snow, frost, wind and sun, than was the 
case in adjoining compartments where shelter was abundant. 

Annual migration also produced fluctuating numbers as did post breeding when 
juveniles joined the population. The seasonal bloom of flowers, seeds and invertebrate 
fauna attracted a number of species, which in turn may have attracted larger predators. 
The availability of water was an important attraction during the hot, dry months. The 
annual change in the botanical structure within the compartment, which is produced 
with every summer growing season was highly influential on the composition of the 
fauna. Such influences must be considered when endeavouring to interpret reasons for 
population changes and in the planning and design of clearfall, slash and burn opera¬ 
tions if the best results are to be achieved in re-establishing both forest and fauna. 
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TABLE 2 

Visits in each months with total of aii birds counted in those months from September 
1975 to October 1980 and the mean monthly totals in that period. 



January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Visits 

3 

6 

3 

4 

2 

4 

- 

1 

*5 

6 

6 

4 

Total 

91 

304 

132 

377 

187 

496 

- 

21 

303 

278 

288 

159 

Mean 

30 

61 

44 

94 

94 

124 

- 

21 

60 

46 

48 

40 


* Two visits were made in September 1976. 


RECOMMENDATIONS 


SHELTER TREES 

The sparsity of canopy trees left standing in Compartment 2 following the burn has 
been influential in deterring a number of animal species from entering, living or breeding 
in the compartment. Possums, falcons, hawks, cockatoos, rosellas, owls, tree martins, 
shrike-thrushes, cuckoo-shrikes, pardalotes, silvereyes, honeyeaters, wattlebirds, ravens 
and currawongs were all partially deterred from entering and dwelling in the areas when 
the vegetation was the equivalent of an exposed shrub layer or less. All these animals are 
important elements in the maintenance of a balanced ecological system and their propor¬ 
tional representation is beneficial to the regenerating forest, to the total faunal composi¬ 
tion and to the aesthetic appeal of the region. 

The need to fall residue cull trees and thus reduce excessive overstory for maximum 
regeneration is acknowledged but in Compartment 2 this resulted in too few trees left 
standing for the overall benefit of the compartment and its fauna. A significant percentage 
of those residual trees standing immediately prior to the burn were felled by the fire or 
became so weakened as to be blown down in the following year. The maximum number 
of green trees, in addition to all dead trees, which might be left without causing undue 
detriment to the quality of forest regeneration should be assessed with an allowance for 
a loss of up to 50% by fire and wind. Such a quota of trees should not then be felled. 

About five large, green trees per hectare, at various stages of development and decay, 
overstanding a regenerating compartment, would produce a significant increase in the 
numbers of many forest animals attempting to recolonise such areas. The proportion of 
such increase would be directly related to the number, size and condition of the trees 
retained and therefore the maximum possible should be left standing. Such retention 
would not only foster forest fauna but would also reduce direct cutting costs and pro¬ 
vide a degree of shelter for young trees against snow, frost and wind in the early years 
of regeneration. 


WATER 

In areas where a good supply of accessible free water is not readily available, the 
building of small dams or 'turkey-nest' waterholes should be planned and developed in 
each compartment at the time of clearfall and slash operations. As free water is an 
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essential commodity for many animai species, its availabiiity in dry summer months is 
influential upon the retention and survival of animal populations. At such times, it is 
normal and natural for the distribution of the various species to be limited to the extent 
of their respective abilities to range to and from water. This is a possible reason for the 
low numbers of some species of birds found in Compartment 2 during the peak summer 
months. At times of drought or long, dry periods, such restrictions produce local con¬ 
centrations of fauna which inevitably lead to increased mortality from starvation and 
predation. The establishment of two or three good watering points per 100 hectares, 
surrounded by a margin of bush with tall trees, in compartments where free water was 
not otherwise available, would greatly assist in maintaining a wider and more even dis¬ 
tribution of many species and thereby permit the survival of greater numbers. 

Clearfell, slash and burn operations have a detrimental effect upon many species 
of forest-dependant animals when their habitat requirements are removed and varying 
periods of time elapse before forest regeneration is sufficiently advanced to again support 
viable populations. This restricts the natural distribution and population of species and 
any compensationary measures which might be taken to help in lessening this impact is 
desirable. The progressive establishment of a grid-like pattern of watering points is there¬ 
fore strongly recommended. Such an accessible water supply, distributed throughout 
the regenerating compartments, would also be of value to firefighters. 
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APPENDIX 

The vertebrate fauna of Maggs Mountain, as known to December 1976, is listed and 
discussed by Green (1977). In the subsequent four years, some additional species have 
been found there and further information on the status of others previously listed has 
been collected. These additions are treated below in the same manner as formerly. Those 
marked with an asterisk!*) are first records for Maggs Mountain. 


MAMMALS 

* Eastern Bettong Bettongia gaimardi 

Uncommon and restricted to areas of dry sclerophyll forest where individuals occasion¬ 
ally have been seen by spotlight. 

Sugar GWder Petaums breviceps 

Some fur and the tails of two were found close together in a small clearing in dry 
sclerophyll forest near the field station on 12th April 1977. These appeared to have been 
killed and eaten by Masked Owl Tyto novaehoUandiae within the previous few days. 

Eastern Pigmy Possum Cercartetus nanus 

A sub-adult female was caught on the plateau of Maggs Mountain as it crossed a road 
when attempting to escape from a compartment burn on 14th February 1977. 

* Little Pigmy Possum Cercartetus lepidus 

Probably restricted to areas of dry sclerophyll forest. An adult male was found in a 
pit-fall trap near the field station when servicing sets on 4th February 1980. 

Platypus Ornithorhynchus anatinus 

As previously foreshadowed, it has now been observed in both the Arm River and 
the Mersey River. 


BIRDS 

* White Goshawk Accipiter novaehoUandiae 

One was attracted to the field station by the presence of a caged Green Rosella on 
13th April 1978. A pair were present in the same general area on 20th June 1978. 

* Swamp Quail Coturnix ypsilophora 

One was flushed in open dry sclerophyll forest near the field station on 6th February 
1980. 

Brush Bronzewing Phaps elegans 

Since 1976, this bird has been seen on several occasions feeding on the verges of 
gravel roads. 

Sulphur-crested Cockatoo Cacatua galerita 

Since 1976 it has been seen regularly. Up to ten were roosting in the canopy of dry 
sclerophyll forest near the field station in the autumn of 1979. 

* Southern Boobook Ninox novaeseelandiae 

One was caught in a mistnet set at the field station on 17th October 1979. 
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* Masked Owl Tyto novaehollandiae 

One was collected in the Mersey Valley below Maggs Mountain on 1st March 1978. 

Tawny Frogmouth Podargus strigoides 

Since 1976 it has been seen on about ten occasions when spotlighting. 

* White-throated Needletail Hirundapus caudacutus 

Three were observed hawking above the field station on 6th February 1980. 

* Blackbird Turdus merula 

One was found living in the vicinity of the field station in October 1980. It is occa¬ 
sionally heard calling from wet sclerophyll forest on the western side of Maggs Mountain. 

Common Starling Sturnus vulgaris 

Loose flocks of up to 100 birds sometimes visit grassland areas in the Arm River 
valley in autumn. 

* Grey Currawong Strepera versicolor 

One was seen at the field station in the autumn of 1977 and four were there in 
March 1980. 


AMPHIBIANS 

* Banjo Marsh-frog Limnodynastes dumeriiii 

One was calling from a pond below Lake Rowallen Dam on 6th February 1980. 
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FIGURE 1 

Topographical map centred on the northern end of the plateau of Maggs Mountain. 
Numbers in squares (e.g.[^) represent the botanical plots and transect point in Com¬ 
partment 2. 

’• •• Unburnt 'control' section 

C The point of commencement and end of the transect walk 
FS The field station 

R Rowallen Dam 

/— Contour lines at 40m intervals 

.... Boundary of Compartment 2 
Rivers 
■■ * Roads 

In 1948, most of Compartment 2 supported mature eucalypt forest with the canopy 
above 60m and with 22 to 30 eucalypt stems per hectare (unshaded), some mature 
eucalypt forest, canopy 30-60m and 2-30 eucalypt stems per hectare plus some myrtle 
and secondary species (shaded) and scrub only (shaded = ). (Ref. 45/14. 
Middlesex sheet of vegetation types, etc. Lands and Surveys Department, Hobart.) 
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RICHARD’S PIPIT 



FIGURES 2 and 3 

The numbers of Richards Pipits (figure 2, above) and Flame Robins (figure 3, below) 
counted in Compartment 2 in the first five years of regeneration. 

? Count not made in that month 












































The numbers of Superb Fairy-wrens (figure 4, above) and White-browed Scrubwrens 
(figure 5, below) counted in Compartment 2 in the first five years of regeneration. 


? Count not made in that month 
-Approximate height of eucalypts 
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BROWN THORNBILL 



F1GURES6 and 7 

The numbers of Brown Thornbills (figure 6, above) and Spotted Pardalotes (figure 7, 
below) counted in Compartment 2 in the first five years of regeneration. 

? Count not made in that month 
-Approximate height of eucalypts 


















































FIGURES8 and 9 


The combined numbers of three species of birds which favour exposed areas (figure 8, 
above) and three species of birds which favour shrubs (figure 9, below) counted in Com¬ 
partment 2 in the first five years of regeneration. 


? Count not made in that month -Approximate height of eucalypts 
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FIGURE 10 

The combined numbers of three species of birds which favour eucalypt canopy, 
counted in Compartment 2 in the first five years of regeneration. 


? Count not made in that month 
-Approximate height of eucalypts 




























PLATE 1 

Looking west from Plot 4, Compartment 2, Maggs Mountain, 13th October 1980, 
showing Eucalyptus delegatensis after five years growth. 
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ABSTRACT 

A set of morphometric data, based on the schedule for sharks proposed by Whitley 
(1943a), is provided for an adult female Seven-gilled Shark, Notorynchus cepedianus 
(Peron, 1807) from Tasmania; some comparative measurements for a Tasmanian 
juvenile male (Scott, 1974) and a Victorian adult female (McCoy, 1880) are noted. Some 
aspects of form are examined. Head in plan is adequately fitted by a 2° polynomial. Girth 
and depth are shown to be functions of logarithmic length to level of measurement, girth 
over gills a function of ordinal gill number. For much of the lateral line its depth below dorsal 
profile increases linearly. Each of the four following features is found to be specifiable by 
the relation L = b /" where / is an integer: length to gill slits: length of gill slits, length to 1 st gill 
slit, to vent and to end of vertebral column: length to origins of dorsal anal and caudal 
together with terminations of dorsal and anal. 


INTRODUCTION 

Early Australian writers have in general provided very little information on the 
l^orphometrics of sharks. A notable exception is McCoy who published (1879-1887) 
biometric tables ranging from 13 to 45, with an average of 30, measurements for no 
fewer than 14 species referable to 8 families. Probably the next significant local event 
^3s the appearance, more than half a century later, of 'a set of standard measurements 
Comparative and biometric studies of Australian sharks' by Whitley (1943a). This 
schedule, specifying 15 head, 9 body and 22 fin measurements, was subsequently 
®'JPloyed by its author in descriptions of some dozen species (1943a, 1943b, 1944, 
[94 ^1947, 1948, 1950, 1951). ___ 
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Dimensions and Body Form of a Seven-Gilled Shark, Notorynchus 
cepedianus (Peron) from the Tamar Estuary, Tasmania 



Seven-gilled Shark, Notorynchus cepedianus (Peron, 1807) from estuary of the 
Tamar, northern Tasmania; total length 2 348 mm. 
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Species of which accounts based on Tasmanian material include tabulated measure¬ 
ments are as follows; Notorynchus cepedianus (Peron, 1807) (1974), Heterodontus 
portusjacksoni (Meyer, 1793) (1963), Sphyrna zygaena (Linne, 1758) (1973, 1977), 
Parascyllium multimaculatum Scott, 1935 (1935, 1962), Parascyllium ferrugineum 
McCulloch, 1911 (Olsen, 1958; species ascribed by Olsen, p.156, to Waite), Galeus 
boardmani (Whitley, 1928) (Olsen, 1958, Scott, 1980), Cephaloscyllium Isabella laticeps 
(Dumeril, 1853) (1963), Halaelurus vincentl (Zietz, 1908) (Olsen, 1958, Scott, 1969), 
Isurus oxyrinchus Rafinesque, 1810 (1978), Furgaleus ventralis (Whitley, 1943) (1980), 
Galeorhinus australis (Macleay, 1881) (1969), Carcharhinus grey! grey! (Owen, 1853) 
(1977) and earlier (1942) as Carcharhinus brachyurus Gunther, "[SIO, Squalus megalops 
(Macleay, 1881) (1969), Centroscymnus waitei (Thompson, 1930) (Olsen, 1958), 
Scymnodon plunked (Waite, 1910) (Olsen, 1958), Pristiophorus nudipinnis Gunther, 
1870 (1969). Papers cited by date only are by the writer. 

Examination of a fine example of the Seven-gilled Shark, Notorynchus cepedianus 
(Peron, 1807), has made possible the compilation of a comprehensive set of dimensions. 
Some aspects of body form have been investigated, leading to the recognition of nine 
metrical patterns enumerated above in the Abstract. 


MATERIAL 

(a) An adult female, total length 2 348 mm, length to base of caudal 1 605 mm, taken 
by Mr D G Penneyston George Town, in a deep area in the river off the power station. 
Bell Bay in the estuary of the Tamar, northern Tasmania, in the course of an Apex 
Fishing Contest held at llfraville, 29 March 1981 (in which it took prizes for the largest 
and for the most unusual fish). Some comparative published measurements for (b) a 
Tasmanian juvenile male, total length 1 355 mm, (Scott, 1974) and for (c) a Victonan 
adult female, total length 8 feet 1 inch (1 164 mrn) (McCoy 1880)-as A/otos 
(Heptanchus) indicus (Cuv.)-are noted. Of McCoy's 31 entries, 10 are not relevant here, 
relating to teeth. 


METHODS 

Where it is appropriate to do so, dimensions are regularly measured between parallels; 
some alternative versions taken point-to-point are shown in parentheses, while measure¬ 
ments following curves are placed in square brackets. All measurements were made m 
millimetres but unless otherwise indicated are recorded as millesimal of standard leng h 
i-e., length from snout tip to origin of anterior (here upper) caudal obe. A third measure 
of length, vertebral length, length to level of end of vertebral column, suggested by a 
mlation involving head, trunk, tail, is proposed. 

The symbols U Lt. Lv denote standard length, total length, y.rtebral length, while 
thousandtfis “ these are designated by TK TU. TLv. By the termination of a fm ,s 
meant the end of the base. 


RESULTS 

Dimensions 

Dimensions of the present specimen are set out in Table J- being 
TLs and TLt, the latter permitting direct comparison with the 

also noted, of the earlier Tasmanian and the Victorian examples, for both of which only 
is available. 

aspects of form 

Several aspects of body form of 'buUo be'o'f'ooS)S'e intere'’srb«h 

inThrse“e?a:d'i‘mt.“nSdrS Investigation In other species. 




4 


Dimensions and Body Form of a Seven-Gilled Shark, Notorynchus 
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Head in plan. A tracing of the outline was made, the anteroposterior axis marked off 
in deciles between snout tip and 1 st gill slit (immediately behind which the head becomes 
less rigid and subject to casual displacement), and widths measured at these levels. The 
head thus viewed is somewhat bluntly pointed, with widths at the anterior one-tenth and 
one-fifth of its length (the former approximately coinciding with the latus rectum) 0.42 
and 0.57 maximum width. It is a parabola, adequately fitted with a 2° polynomial 
(/? = 0.9976, mean variation of estimated from measured widths 1.3%): though it provides 
little increase in goodness of fit (/? = 0.9991, mean variation 1.2%), the 3° equation also 
is reported, the former yielding better estimates for the more posterior variates, the 
latter for the anterior ones. With 14'= width, as TLs, N = serial number of decile measure¬ 
ment; 

W = 57.00 + nATI /V - 1.3182 /V^. 

14' = 46.60 + 36.651 N - 3.3812 /V^ -i- 0.121212 /V^. 

By differentiation of the 2° equation the slope of the tangent can be found thus providing 
a measure of pointedness of curve, so permitting direct comparison of this character in 
two or more species, or specifying intraspecific variation known to be associated with age 
and sex in some sharks. 

Girth. Measurements of girth were made at 10 equal intervals along anteroposterior 
axis between snout tip and origin of anterior caudal lobe. On plotting these magnitudes 
on an abscissal length-scale of log 1-log 10 it is found deciles 1-4 give a significantly straight 
line of positive slope, while deciles 5-10 give a significant straight line of negative slope, 
that is, G = m log N + c, with for the anterior part of the shark /V = {1,2, 3, 4} and for 
the posterior part N = {5, 6 , 7, 8 , 9, 10}. 

Ga ~ 343.1 log N -t437.6; t = 14.574**; percentage divergence of estimated from 
measured girths 0.9-1.5, mean 1.2. 

Gp=—1 471.0 log /V -t 1 643.7; t= 31.803**; percentage deviation 0.3-4.4, mean 2.6. 

Extrapolation of the two graphs with acceptance of their point of intersection as repres¬ 
enting maximum girth would assess this at 666 TLs units, located at 0.66 of standard 
length; the present specimen is noticeably swollen in the vicinity of the pelvic fin. 


General depth. With the shark lying on its side, measurements of depth (vertical 
height of dorsal profile above supporting platform) were taken in succession at levels of 
front of mouth, pectoral origin and termination, pelvic origin and termination, dorsal 
origin, anal origin, dorsal termination, anal termination, caudal origin: lengths to termina¬ 
tion of pelvic (745 TLs) and to origin of dorsal (748 TLs) are virtually identical and their 
mean is here associated with a common depth magnitude. Plotting the depths on logar¬ 
ithmic lengths to level of their occurrence yields two good straight lines, that for the 
first 3 points with a positive slope, that for the remaining 6 points with a much steeper 
negative slope. 

Dg - 245.75 log L — 352.90; f = 15.742*; percentage divergence of estimated from 
measured depths 1.5-3.0, mean 2.2. 

Dp - — 685.74 log L + 2 118.89; f = 11.736***; percentage deviation 3.4-10.1, 
mean 6.4. 

Solution of these equations indicates a maximum depth of 299 TLs units (480 mm) 
located at 450 TLs behind snout tip, a little in advance of midpoint between pectoral 
bases, about at same level as in figure by Macdonald & Barron (1868) [as Heptranchus 
mdicus Macdonald & Barron, 1868 (= H. griseus Macdonald, 1873 (nom. nov.)], notice¬ 
ably caudad of that in figure by McCoy (1880) [as Notidanus (Heptranchus) indicus 
(Cuv.)]: measured maximum depth is 280 TLs (450 mm), behind snout tip by 405 
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Depth at gill slits. Over the short section of the gill region (66 TLs) the depth 
increases caudad, its magnitude being an exponential function of serial slit number: 

D = 54.16 log N + 173.99; t = 7.068***; percentage divergence of estimated from 
measured depths 0.0-1.8, mean 0.8. 

Course of lateral line. In its early section over the gill region the well marked lateral 
line falls away from the dorsal profile rather sharply, while behind anal origin its distance 
from the profile markedly decreases. The long intervening section, though exhibiting 
some minor local fluctuations, overall gradually swings away linearly from the profile. 
For measurements at levels of 7th gill slit, maximum depth, ventral origin and termination, 
anal origin, 

D = 0.04105 L + 33.42; t - 8.188*; percentage divergence of estimated from 
measured depths 0.6-5.3, mean 2.3. 

Features specified by L = 6 /*. The following 4 features are specified, with con¬ 
ventional significance, by this relation, where L is length to or length of variate, / is a 
natural number that may take one of three forms, N, the serial number of the variate 
counting caudad, N', the reverse serial number (that counting cephalad), N*, an arbitrary 
integer, determined empirically: length to gill slits; length of gill slits; length to 1st gill 
slit to vent and to end of vertebral column (i.e., length of head, of head + trunk, of 
head + trunk -t tail); length to origin and termination of dorsal, origin and termination 
of anal, origin of caudal. The relation may conveniently rectified as log L= k log / + log b. 
Parameters for this formulation, specification of /, estimated and measured values, 
together with a measure of significance (f) are set out in Table 2. The relation f. = 6 /* is 
interpretable as a special case of Y = aX^, the equation of allometric growth. 

DISCUSSION 

In accordance with traditional practice measurements capable of being made along 
the anteroposterior axis have been taken between parallels. Recent years have seen a 
movement, largely stemming from proposals for teleost measurements by Hubbs & 
Lagler (1958), and developing for rajid studies through Ishiyama (1958) to a formal 
schema in Hubbs & Ishiyama (1968) based wholly on point-to-point procedures. While 
it is evident this measurement technique is in most (not all) instances at once capable 
of more ready performance and likely in general to result in more precise determina¬ 
tions, it is at the same time open to methodological stricture. Size differences in different 
specimens (whether ascribable to sex, age, or mere individual variation) are by point-to- 
point assessment liable to be compounded by the involvement of two planes (in a few 
measurements, e.g., tip of snout to eye, of three) instead of being confined to a single 
plane. If it is the case, as length-to relations such as the three specifiable by Z. = 6 /* 
here reported (and by other examples elsewhere reported by the writer) would suggest, 
that there exists some morphogenetic gestalt in the form of a gradient along the 
anteroposterior axis, appropriately noded at locations at which basic structures, including 
fins, are developed, recognition of the relevant patterns would clearly be facilitated by a 
strictly longitudinal system of measurement. Unfortunately it is not wholly clear how 
Whitley's measurements were carried out. Introducing his schema he stated (1943a, 
p.114), The shark being measured is placed as straight as possible on a horizontal axis, 
and measurements are taken between parallels by means of dividers'. If between parallels, 
why dividers? Inspection of his table shows that at least in the posterior part of the body 
points such as fin origins are commonly determined not by lengths to them but by 
intervals between them, suggesting such sectional dimensions at least were taken point-to- 
point. It has previously been pointed out (Scott, 1980, p.93) that entry F16 in the 
schedule, 'Origin of pectoral to that of ventral' is superfluous, the dimension being 
directly derivable from H5 ('Snout [tip] to origin of ventrals'.) 
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While in those size or position relations of the form L = 6/* in which / takes the form 
of N or N', serial numbers of the variates, the abscissal scale is directly determined by the 
situation, it is otherwise with formulations with an arbitrary N*. Theoretically, the status 
as an independent variable of a series of such postulated magnitudes, involving some 
subjectivity of enumeration, is by no means evident; the difficulty would be resolved, 
however, by the acceptance of the existence of a noded anteroposterior morphogenetic 
gradient such as that hypothesized above. Pragmatically, the extensive applicability and 
precise character of the formulation for a wide range of teleost species referable to a 
number of families (Scott 1977-1980 and unpublished) would seem to indicate its valid¬ 
ity; certainly establishing its usefulness in systematic diagnosis. The rationale of the use of 
the logarithms of natural numbers for N* receives support from their significant role in 
variates involving N and N'. 

The absence from published data for specimens (b) and (c) of some critical measure¬ 
ments precludes full-scale comparison with the patterns shown for (a) in Table 2; however, 
examination of available figures leads to some more or less parallel conclusions. By a 
typographical omission lengths of only six gill slits were published for (b): if the missing 
datum is that for the 1st, the length-position pattern conforms with that for (a) (Table 2). 
It is of interest to note the graphing divides the gill set into two (intersecting) subsets, one 
being for numbers 1 and 2 (and 3), suggesting the two supernumerary gills that distinguish 
this species from the generality of sharks could be those at the front of the series. In the 
absence of an entry for length to caudal origin in (b) and (c), the equation in which this 
dimension is associated with locations of the vertical fins has been calculated with the 4 
measurements available, yielding a graph that as far as it extends is comformable with 
that for the full suite (the fit for this pattern is less good than that of any other here 
reported). 

For the situation involving head, trunk, tail no calculation can be made for (c) (no 
head measurement), while for (b) neither Ls nor Lv is available (the notation TLs in the 
account of this specimen is a typographical error for TLt) — however with Lt adopted 
as a reasonable approximation for Lv (in (a) Lt = 1.021 Lv), the third ordinate on the 
abscissal 3 is clearly, as with (a), Lv, not Ls. For numerous teleosts it has been found that 
the third dimension is that conventionally recognized as standard length, namely, length 
to the hypural joint, this level also representing length to caudal origin: a similar situation 
obtains with some sharks, e.g. Galeus boardmani (Whitley, 1928) (Scott 1980' 90) and 
Furgaleus ventra/Zs (Whitley, 1943) (Scott, 1980; 97). On the other hand data for 
CephaioscyIlium Isabella laticeps (Dumeril, 1853) and for Isurus oxyrinchus (Rafinesque, 
1810) make It evident the relevant dimension is in them, as in the present species, Lv 
(judgement based on measurements (Scott, 1963: 7, 1978: 272) of Z.f). Hence, for teleosts 
exarriined and for some sharks tail' as here recognized terminates, but for some other 
sharks does not terminate, at base of caudal fin; the critical point being for some sharks, 
as for all teleosts, the end of the vertebral column. 


COLORATION 

General color above dark elephant, invading much of the lateral surface between 
pectoral and pelvic where it darkens, approaching black; rest of side and whole under- 

1 i! u head and dorsal origin about 

170 behind dorsal about 30 (some two dozen extending on to side) more or less rounded 

or elliptical grey spots 2-15 mm in diameter. Whole of dorsal and lateral surfaces with 
several hundred black spots sma ler than the grey; most evident below dorsal fin, extend¬ 
ing along anterior half of dorsal ridge of caudal peduncle. Pectoral mostly concolorous 
with upper body, a large whitish patch on under surface; without spots. Dorsal lightish 

Skernm^T distal band; many spots. Anal largely flesh colored, somLhat 

darker proximally, no spots. Pelvic greyish olivaceous, central lightish area on inner 

do^um rf^bodv^al ^ spots especially in anterior half. Caudal a little lighter than 
dorsum of body along narrow dorsal ridge; lateral surface narrowly light greyish above, 

fleshy ventral strip dark somewhat purplish grey; between off-white.'^ S 9 Y 




Dimensions, as millesimals of standard length, TLs, or millesimals of total length, TLt, of (a) a Tasmanian adult female, Ls 1 605mm, 
Lt 2 348, (b) a Tasmanian juvenile male (Scott, 1974) and (c) a Victorian adult female (McCoy, 1880). Measurements taken point-to-point 
are shown in parentheses, those following curve in square brackets; all other measurements made between parallels. 
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Length to front of mouth, to angle 50,134 34,92 

Length to end of oral groove on lateral surface 147 101 
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Notorynchus cepedianus (Peron, 1807): aspects of form 

Dimensions exhibiting the relation L = bl^ (rectified as log Z. = /r log / + log b) where L = length to or length of feature, / is a natural number 
specifiable as N, the serial number of the variate, or N', the reverse serial number, or A/*, an arbitrary integer determined empirically: all 
dimensions as millesimals of standard length, TLs, or millesimals of total length, TLt. Original data from (a) a Tasmanian adult female; 
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ABSTRAOT 

Gastropods from the Early Devonian (Emsian) "Receptaculites” 
Limestone at Taemas near Yass compose a fauna that is more diverse 
than any other previously recorded from the Middle Palaeozic in Australia. 
Thirty-three species of gastropods are described and include the type 
species of the genus Mitchellia (M. striatula de Koninck) and the new genus 
Taemasotrochus (T. giganticus) which is assigned to the family 
Pseudophoridae. Of these gastropods seventeen are new species and 
include : Coelocyclus hadroni, Straparollus (Euomphalus) leptoni, 
?Arizonelta conoidea, Moudonia subglobosa, Oehlertia pioni, Bembexia 
micuia, Umbotropis mesoni, Holopea protoni, Naticopsis (Naticopsis) 
taemasensis, Taemasotrochus giganticus, Murchisonia (Murchisonia) 
fermioni, Mesocoelia quarki, Stegocoelia (Stegocoelia) bosoni, Loxonema 
altacostatum, Palaeozygopleura muoni, Leptoptygma australe, lanthinopsis 
ornatus. 

This fauna has strong affinities with the Old World Realm fauna of 
Europe and North America and represents the first occurrence of the 
genera Ptychosphaera, Oehlertia and Umbotropis beyond their type 
locality in Czechoslovakia. The diversity and composition of the fauna 
distinguishes it from all the other Early Devonian gastropod faunas from 
south-east Australia. 


INTRODUCTION 

The Taemas Formation, consisting principally of limestones, outcrops in a complex north- 
'^sst trending synclinorium about 20km south-west of Yass. One of the members of this 
formation \s the "Receptaculites" Limestone, considered to be about 180m thick (Brown, 
1959). 
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Gastropods from the Early Devonian 
"Receptaculites” Limestone, Taemas, New South Wales 


The little attention which has been paid to the gastropods from this iimestone arises 
principally from the enthusiasm and activities of the Rev W. B. Clarke. In 1855 he forwarded to 
Professor Sedgwick at Cambridge a coliection of fossils from the Middle Palaeozoic of New 
South Wales. These fossils were finally referred to Lonsdale and Salter who were only able to 
make preliminary identifications. In 1858 Salter noted in a letter to Clarke the presence of the 
Upper Silurian forms Euomphalus alatus, Trochonema and Bellerophon, from Yarrandong 
near Yass and of the Devonian forms Euomphalus, Loxonema, Murchisonia sp. (like M. 
angulata) and Phanerotinus (Clarke, 1878). Subsequently this list was included in the third 
edition of Murchison’s "Siluria”. 

Soon after, Clarke approached Professor de Koninck at the University of Liege to 
undertake further work on the Palaeozoic fossils of New South Wales. The results of this work 
were published in 1876 by de Koninck. Amongst the Devonian fauna described were the 
gastropods Bellerophon convolutus, Murchisonia verneuiliana, Murchisonia turris, 
Murchisonia granifera, Pleurotomaria subconica. Euomphalus nodulosus, Euomphalus 
bigsbyl, Loxonema anglicum d’Orbigny, Loxonema antiquum Munster, Loxonema hennahii 
Sowerby, Loxonema deperditum (Goldfuss), Niso darwinii, Natica cirriformis (Sowerby) and 
Mitchellia striatula, the type species of a new genus. All these gastropods were collected from 
either Yarrandong or limestones of the Yass District. Subsequently this work was translated 
from French by T, W. Edgeworth David , Mrs. T. W. E. David and W. S. Dun and published in 
1898 as a Memoir of the New South Wales Geological Survey. 

Of the fourteen gastropods described by de Koninck, eight were described as new 
species while the remaining six were considered by him to be examples of species previously 
described from Europe. This latter group included Murchisonia verneuiliana de Koninck, 
Loxonema anglicum d'Orbigny, Loxonema antiquum Munster, Loxonema hennahii Sowerby, 
Loxonema deperditum (Goldfuss) and Natica cirriformis (Sowerby), 

Only two of these species, L. anglicum and L. antiquum as found in the Yass District, were 
figured so enabling ready comparisons to be made. Loxonema anglicum from the Yass 
District is considered here to be a new species L. altacosta which is clearly distinguishable 
from the European species. The only species described here from Taemas that has such a 
fine elongated form as de Koninck’s L. antiquum is Mesocoelia quarki. This latter species is 
also of similar dimensions to L. antiquum but it quite clearly possesses a selenizone. 

For those species not illustrated by de Koninck it is more difficult to suggest similarities 
with the gastropods described here. On the basis of the illustrations of Sowerby (1840), L 
hennahii would appear to have some similarity with Palaeozygopleura muoni since they are 
similar sized and both lack a selenizone. Likewise L. deperditum on the basis of Goldfuss's 
(1844) single illustration has more similarity with P. muoni than any other gastropod described 
here, however, both of these comparisons are extremely superficial. Naticopsis (Naticopsisj 
taemasensis shows greater similarity with Natica cirriformis (Sowerby) than does any other 
gastropod from Taemas. But it can still be clearly distinguished from the European species as 
illustrated by Sowerby (1840) because of the lower spire and more globular shape. 
Murchisonia verneuiliana as illustrated by de Koninck (1843) does in general appearance 
resemble M. (M.) fermioni from Taemas. Both have a relatively squat appearance for a 
member of this subgenus and they also have a distinct selenizone structure. However, the 
Carboniferous M. verneuiliana is about four times the size of the Taemas species. 

Of the species from T aemas described and illustrated by de Koninck for the first time, only 
Pleurotomaria subconica and Euomphalus nodulosus reveal little or no similarity with any of 
the gastropods described here from Taemas. Certainly in the case of E. nodulosus the 
inadequate illustrations prevent useful comparison. 

Since de Koninck's work was published gastropods have attracted little but passing 
mention, unlike other faunal elements. Ratte (1881) described one gastropod from the 
Murrumbidgee Limestone and assigned it the genus Worthenia. Subsequently Etheridge 
(1898) redescribed this specimen and tentatively assigned it to the genus Trochonema 
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Brown (1959) noted the presence of numerous gastropods including Mitchellia striatula in the 
Currajong Limestone and Loxonema sp. together with other gastropods in the 
"Receptaculites" Limestone. More recently Michelia darwini{6e Koninck) was redescribed by 
Tassell (1976) while Murchisonia (Ostioma) bloomfieldia was described (Tassell, 1980). 

In this study, the following abbreviations have been used : 

A.N.U., Geology department, Australian National University; F,, Australian Museum, Sydney ; 
P., National Museum of Victoria. All measurements are in millimetres and the following 
symbols have been used : 

Ht, total length of shell 

h, length, measured at selenizone in bellerophontids 

Lap, length of aperture 

Th, thickness of operculum 

Wap, width of aperture 

Wh, total number of whorls in shell 

Wt, total width of shell 

Wt(e), width of exterior surface of operculum 
Wt(i), width of interior surface of operculum 
*, specimen incomplete 


RELATIONSHIPS OF THE FAUNA 


The "Receptaculites" Limestone is considered to be of Emsian age (Strusz, 1972 and 
Chatterton, 1973) and so of a similar age to the Bell Point Limestone at Cape Liptrap, Victoria 
and some of the sediments in the Walhalla Synclinorium of central Victoria. The gastropod 
fauna of the "Receptaculites" Limestone is the largest and most diverse yet known from the 
Early Devonian of south-eastern Australia. Even so its composition differs markedly from the 
faunas occuring in the Bell Point Limestone, Walhalla Synclinorium and the slightly older Late 
Siegenian Lilydale Limestone. 


The gastropod fauna from the Lilydale Limestone is dominated by medium or large forms 
which comprise about 80% of the total fauna (Tassell, 1976). Amongst the larger taxa are 
Tremanotus and Straparollus (Euomphalus) which together with the smaller Oriostoma are 
considered by Boucot (1975) to be "Silurian relicts" that continue into the Early Devonian and 
3re characteristic of the Bohemian facies of his Old World Realm. The composition of the 
Lilydale gastropod fauna would appear to strongly support Boucot s observations as it bears a 
Very great similarity to the gastropod fauna occuring in the Early Devonian Limestones of the 
Carnic Alps, Austria (Jhaveri, 1969). While showing such a strong similarity with the fauna from 
the Carnic Alps the Lilydale fauna evidences only passing similarity with the fauna from 
"Receptaculites" Limestone. Even when the same genera occured in both limestones, the 
Lilydale fauna is typically larger, e.g. Michelia braz/er/and M. darwini, Naticopsis (Naticopsis) 
lilydalensis and N. (N.) taemasensis. The only major exception being Murchisonia 
(Murchisonia) turrishom the "Receptaculites" Limestone which is substancially larger than 
3ny of the species ot Murchisonia from Lilydale. The numerous Silurian relict genera that are 
3 feature of the Lilydale fauna are noticeably absent from the Receptaculites Limestone with 
the exception of a small species of Straparollus (Euomphalus). 


The relationships of thegastropodfaunasfrom the Walhalla SyncHnorU^ 

in a number of ways The faunas from the limestones at Marble Creek, Deep Creek and Loyo a 
are all dominated by coprophagic platyceratid gastropods and so are readily distinguishable 
from all the other gastropod faunas presently known from south-eas ern Australia (Tassell, 
1977). Amongst these communities there appears to be a closer affinity be ween those frorn 

^^3rb e Creek and Deep Creek. Both these faunas include the distinctive P/afyceras fV/s/faforj 

^ylindricum (Talent and Phillip). The fauna from Loyola occurs in both limestones and 
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mudstones. The former is dominated by platyceratid gastropods but also includes the only 
other occurrence of Scalaetrochus in Australia besides the type occurrence at Lilydale. The 
mudstone fauna is more diverse and includes Tropidodiscus centrilugalis (Chapman) which 
also occurs in the "Receptaculites" Limestone, P/afyceras (Platyceras) sp, does occur in the 
"Receptaculites" Limestone but it is relatively insignificant in terms of the total composition of 
this fauna. 

The composition of the gastropod fauna from the Bell Point Limestone differs from all 
other faunas in south-eastern Australia as it is dominated by medium-size rotelliform and 
trochiform gastropods, notably Orecopia murrayi and Bassotrochus angulatus (Tassell, 
1978). High spired, turbiniform and planispiral gastropods numerically form only a very small 
part of this fauna but they do account for much of the fauna's diversity. In general there is little 
similarity between the gastropod fauna of the Bell Point Limestone and the "Receptaculites" 
Limestone. 

The most distinctive feature of the Bell Point Limestone is the domination of Orecopia 
murrayi and Bassotrochus angulatus, both of which are members of the Omphalotrochidae, a 
typically Late Devonian or younger family largely known from North America. The presence of 
these genera in the Bell Point Limestone constitutes the earliest known occurrence of this 
family to date and establishes an affinity with the Late Devonian gastropods from the northern 
hemisphere (Tassell, 1978). 

The gastropod fauna of the "Receptaculites” Limestone in general terms bears little 
resemblance to any of the known gastropod faunas from south-eastern Australia, although 
there are some gastropod genera that are common to it and other faunas. It can be clearly 
distinguished from the Lilydale Limestone fauna, dominated as it is by medium to large 
gastropods many of which are "Silurian relicts", from the platyceratid communities in the 
limestones of the Walhalla Synclinorium and Omphalotrochid dominated Bell Point Limestone 
with its Late Devonian northern hemisphere, particularly North American affinities. Of all these 
communities that of the "Receptaculites" Limestone is the most diverse containing more than 
thirty different taxa of typically small or medium size. (However, there are some as large as any 
gastropods yet known from south-eastern Australia, e.g. Taemasotrochus giganticus.) 

More than one third of the genera composing the "Receptaculites” Limestone have not 
been previously recorded in Australia. Perhaps the most important of these occurrences are 
those of Ptychosphaera, Oehlertia and Umbotropis which to date have only been known by 
theirtype species from the Late Silurian or Early Devonian Bohemian fauna of Czechoslovakia. 
The strong affinity between the Early Devonian faunas of south-eastern Australia and 
Bohemian faunas of the Old World Realm is further strengthened by the presence at Taemas 
of such genera as Coelocyclus, Hesperiella. Coelozone and Palaeozygopleura which are 
already known from beyond their type areas in Europe but which have not been previously 
recorded in Australia. 

Of additional interest is the occurrence at Taemas of form that is tentatively assigned to 
the Late Devonian genus ? Arizonella previously known only from North America. Its presence 
at Taemas strengthens slightly the affinity between south-eastern Australian faunas and 
those of the Middle and Late Devonian fauna of North America suggested by the Bell Point 
Limestone. 

SYSTEMATIC DESCRIPTIONS 

Family BELLEROPHONTIDAE McCoy, 1851 
Subfamily CYMBULARIINAE, Horny, 1963 

DISCUSSION : 

As diagnosed by Knight et at. (1960) the subfamily Bellerophontinae superficially 
resembles Nautilus and generally has broadly rounded whorls with sculpture consisting only 
of growth lines and an umbilicus which is either quite narrow or lacking. Included In this 
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subfamily which ranges from the Middle Ordovician through to the Early Triassic were six 
genera and three subgenera. 

Subsequently Horny (1963) when reviewing the lower Palaeozoic bellerophontids from 
Bohemia established a new subfamily Cymbulariinae within the family Bellerophontidae. This 
new subfamily was characterised by the development of a deep V-shaped sinus in the outer 
lip. Such a sinus contrasts markedly with the considerably shallower sinus typical of 
Bellerophon itself and most genera in the Bellerophontinae. Into this subfamily Horny placed 
Cymbularia Koken, Prosoptychus Perner and Ptychosphaera Perner from the 
Bellerophontinae, and Coelocyclus Perner from the Bucaniinae. Later Jhaveri (1969) 
assigned his newly established genus Collina to the subfamily. 

At present the bellerophontids as perceived by Knight et al. are divided largely on the 
characters of the outer lip (Horny, 1963 and Yochelson, 1967). Thus the principal 
characteristic chosen by Horny to distinguish the new subfamily Cymbulariinae is consistent 
with the general taxonomic criteria already in use with the bellerophontids. However, he 
retains the new subfamily in the Bellerophontidae which is characterised by the presence of 
an apertural emargination which generally culminates in a slit. 

Such an assignment must be considered as tentative for Coelocyclus because of the 
presently limited knowledge of its apertural features. Knight (1941) in his redescription of the 
type species C. rarissimus Perner was unable to determine unequivocally whether a slit was 
present or absent. Later Horny (1963) in his restudy of C. rarissimus was also unable to 
contribute any further information. Similarly he was unable to find any evidence for the 
presence of a slit in C. novaki. In his discussion of this latter species he noted that ‘The only 
question which remains to solve is the structure of slit and selenizone which were probably 
specially developed. They were probably covered with certain protecting plates. This feature 
may be present in all Cymbulariinae." Additionally in C. hadroni from Taemas there is no 
evidence suggesting a slit is developed. If Coelocyclus does lack a slit then it and perhaps the 
subfamily Cymbularinae would be more appropriately assigned to another family. 

Genus Ptychosphaera Perner, 1903 

type SPECIES: 

Ptychosphaera constricta Perner, 1903; Upper Silurian Velka Chuchle near Prague, 
Czechoslovakia. 

DISCUSSION: 

To date this genus has been known only by the type species P. constricta from the Late 
Silurian of Czechoslovakia. The occurrence of another species at Taemas not only enlarges 
the distribution of the genus but also increased its range to include the Early Devonian, 

Ptychosphaera convolutus (de Koninck), 1876 
Plate 1, Figures 1 -5 

1876 Bellerophon convolutus de Koninck, p. 118, pi. 4, figs. 4, 4a. 

DIAGNOSIS: 

Small, subglobular, narrowly umbilicate, planispiral gastropod with broad involute whorls 
with alternating lateral constrictions. 

DESCRIPTION: 

Small, slightly asymmetrical, subglobular, narrowly umbilicate, planispiral gastropod with 
broad involute whorls with alterhating lateral constrictions; whorl profile moderately arched 
dorsally and laterally turns sharply into narrow deep umbilici; aperture narrowly crescentic 
with rounded ends; margin of outer lip not flared anteriorly but flared slightly outward in the 
^3teral and umbilical regions; inductura absent on parietal wall; deep V-shaped sinus on outer 
I'P with a moderately deep slit apparently generating a narrow dorsal selenizone which is very 
slightly raised above the whorl surface ahd bordered by two very fihe cords; lateral 
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whorl not always symmetrical; degree of development of constrictions variable but generally 
only shallowly developed ; about five pairs of constrictions are developed on each whorl; 
sculpture consists of fine while somewhat irregular and foliaceous transverse growth lines 
quite closely spaced ; typically six or seven whorls developed. 


DIMENSIONS : 

L 

Wt 

Lap 

Wap 

Wh 

ANU 35691 

12.5 

11.6 

- 

10.8 

4+ 

ANU 35692 

11.6 

10.3 

2.0* 

9.6 

5+ 

ANU 35693 

12.5 

11.0 

1.6 

10.5 

- 

ANU 35694 

13.5 

10.1 

1.8 

9.0 

4+ 

ANU 35695 

14.1 

10.3 

2.5 

9.3 

5+ 

ANU 35696 

8.0 

6.3 

- 

5.8 

4 

ANU 35697 

10.0* 

8.5 

- 


_ 


LOCATION OF TYPES : 

1. Bellerophon convolutus ; the specimens figured by de Koninck are believed to have 
been destroyed by fire when the Garden Palace, Sydney, was burnt on 22nd September, 1882. 

2. Ptychosphaera convolutus. Geology Department. Australian National University. 
Hypotypes, ANU 35691, ANU 35693, ANU 35695. 

TYPE LOCALITY: 

1. Bellerophon convolutus- a black limestone at Yass. 

2. Ptychosphaera convolutus, "Receptaculites” Limestone, Taemas near Yass. 

MATERIAL : 

Hypotypes and 57 other specimens. 

DISCUSSION : 

Although de Koninck s (1 876) description of Bellerophon convolutus is brief, coupled with 
his illustrations jt is sufficient to permit the assignment of the specimens from the 
Receptaculites Limestone to this species. Both are small gastropods with about six whorls, 
narrow deep umbilici and a crescent shaped aperture which is not explanate. They can be 
distinguished readily from other similar sized bellerophontids found in this limestone at 
Taemas. Relispira retifera (Talent) possesses a distinctively explanate aperture and spiral 
sculpture while Coelocyclus hadron! has much wider and shallower umbilici as well as 
frequently growing to a larger size. 

Comparison of P. convolutus with the type of species P. constricta reveals few 
differences. The larger type species has a tendency to be slightly more asymmetric than P. 
convolutus. although in both species the lateral constrictions are quite variably developed. 

he lateral constrictions of the Taemas species appear to be slightly more frequent per whorl 
than those of the type species. ^ 


A Koninck synonymised Bellerophon wenlockensis? 

described by Phillips (1841) from the limestones of Newton Bushell, Devon with the form from 
Taemas Phillips in his discussion of this species noted that the information available about it 
and an other species was insufficient to properly determinetheir relationships. His accompany¬ 
ing Illustrations show a small subglobular narrowly umbilicate, planispiral gastropod with a 
broad crescentic aperture and broad involute whorls. Nothing is known of the nature of the 
outer hp. With such a lack of information Phillips only provisionally assigned his specimens to 
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the species 8. wenlockensis on the basis of their being younger, smaller specimens. 

De Koninck in his discussion of 8 . convolutus considered that the specimens of Phillips 
assigned tentatively to 8. wenlockensis could be distinguished from this latter species by their 
less globose shape, number of whorls and frequency of coiling. Such an assignment relying 
upon the illustrations of Phillips (pi. 40, fig. 203) which only illustrate the general shape of the 
shell is quite adventurous. It is considered that the bellerophontid species from the Middle 
Devonian of Devon is not the same as that occuring at Taemas. 

Genus Coelocyclus Perner, 1903 


TYPE SPECIES: 

Coelocyclus rarissimus Perner, 1903; Lower Devonian; Tetin, Czechoslovakia. 
DISCUSSION; 

The presence in Australia of this genus extends its geographic distribution. 

Coelocyclus hadron! sp. nov. 

Plate 1, figure 6-11 


DIAGNOSIS: 

Typical form of genus with prominent dorsal crest and coarse sculptural elements. 
DESCRIPTION: 

Medium subglobular, widely umbilicate, planispiral gastropod with broad involute whorls; 
whorl profile gently arched dorsally either side of a moderately to strongly developed mid- 
dorsal keel; profile strongly curved on sides, turning sharply into broad deep umbilici, within 
umbilici gently arched to nearly flat; sutures distinctly incised, aperture broadly crescentric 
with rounded ends; margin of aperture notflared except possibly in final growth stage, parietal 
inductura absent; outer lip with a deep V-shaped sinus culminating in a mid dorsal keel, 
presence or absence of a slit unknown; sculpture consists of fine to moderately developed 
transverse collabral lines which continue into umbilici; sculpture becomes progressively 
coarser with growth; up to seven or eight whorls which expand rapidly. 


DIMENSIONS: 



L 

Wt 

Lap 

Wap 

Wh 

ANU 35702 

16.6 

14.6 

2.3 

13.8 

- 

ANU 35703 

LOCATION OF TYPES: 

15.8 

13.0 

2.5 

11.5 



Australian National University. Holotype ANU 35702. Paratypes ANU 35703, ANU 35704, 
ANU 35836. 


type LOCALITY: 

Chatterton's (1973) locality G in the ‘‘Receptaculites’’ Limestone, Taemas near Yass. 
MATERIAL: 


Holotype, 3 paratypes and 14 other specimens. 


DISCUSSION: 


The type species Coelocyclus rarissimus is represented only by relatively poorly 
preserved specimens (Knight, 1941 and Horny, 1963). As % consequence companson w ih 
small number of specimens known from Taemas is limited. The mid-dorsal keel would 
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appear to be slightly more prominent on the type species which also possesses a partietal 
inductura. I n contrast to C. rarissimus the larger examples of C. hadroni have relatively coarse 
transverse sculptural elements. However, the absence of this feature on the type species may 
be the result of its poor preservation. As with C. rarissimus the Taemas specimens are not 
sufficiently well preserved in the outer lip to determine whether a slit is present. There is a 
similar lack of information about this region in C. novak/ (Perner) also from the Early Devonian 
in Czechoslovakia. This latter species is quite clearly distinguishable from the Taemas 
species by its very distinct subtriangular aperture. 

To date the genus Coelocyclus has been confined to strata from Europe and North 
America with but one exception, that being C. groenladicus from the Silurian of Greenland 
(Poulsen, 1974). This species can be distinguished from C. rarissimus and C. hadroni by its 
smaller size, low selenizone bordered by two narrow threads, deep umbilici and only slightly 
prosocyrt growth lines. The very shallow nature of the sinus in the outer lip and the presence of 
the deep relatively narrow umbilici would suggest that this species may well be assigned to 
another genus outside the subfamily Cymbulariianae. 

Subfamily TROPIDODISCINAE Knight, 1956 
Genus TROPIDODISCUS Meek & Worthern, 1866 


TYPE SPECIES: 

Bellerophon curvilineatus Conrad, 1842; Lower Devonian, Schoharie, New York. 

Tropidodiscus centrifugalis (Chapman), 1916 
Plate 1, Figures 12-13 

1916 Euomphalus centrifugalis Chapman, pp. 89.101, pi. 4, figs. 30-31, pi. 6, figs. 54-55. 
1977 Tropidodiscus centrifugalis (Chapman); Tassell, p. 233, pi. 7, fig. 5. 

DIAGNOSIS; 

Small form of genus with moderately widely spaced foliaceous growth lines that are 
slightly irregular during growth. 

DESCRIPTION: 

Small gastropod with a prominent dorsal crest; whorl profile gently rounded from the 
angular dorsal crest to the edge of the umbilici, where it rounds sharply; wide umbilici of 
moderate depth; sutures distinct; sub-triangular aperture apparently not expanded; parietal lip 
thin with high ridge formed by dorsal angulation of preceding whorl; outer lip with deep 
V-shaped sinus culminating at dorsal angulation in a narrow slit that generates a narrow gently 
convex selenizone with frequent slight anteriorly concave lunulae; shape of outer lip varies 
slightly throughout growth; foliaceous slightly irregular collabral lines variably spaced; 
collabral lines continue into umbilici. 


DIMENSIONS: 


L W 

ANU 35705 6.6 3 5 

ANU 35707 11,0 

LOCATION OF TYPES: 


Lap Wap 


Wh 

4 

5 


National Museum of Victoria. Holotype, PI 2844. Paratype, PI 2845 Australian National 
University. Hypotype, ANU 35705 


TYPE LOCALITY: 
Loyola, Victoria. 
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DISTRIBUTION: 

Lower Devonian mudstones of the Melbourne Trough, Victoria and the "Receptaculites" 
Limestone, Taemas near Yass. 

MATERIAL: 

Hypotype and 11 other specimens. 

DISCUSSION: 

The specimens from Taemas are considerably better preserved than the type material 
studied by Chapman. The principal differences between the two populations appear to be 
those of size and regularity of the foliaceous growth lines. The specimens from the Victorian 
mudstones are generally larger and have slightly more regular growth lines. 

The better preservation of the Taemas specimens permits a more complete comparison 
of T. centritugalis and Tropidodiscus sp. from the Lilydale Limestone of Victoria. This latter 
species is not only considerably smaller than either population of T. centritugalis but also has a 
less pronounced dorsal crest. Furthermore its more regular and closely spaced collabral lines 
are distinctly less foliaceous. 


Genus Refispira Knight, 1945 


TYPE SPECIES: 

Retispira bellireticulata Knight, 1945; Upper Carboniferous: Smithwick Shale, Bend, 
Texas, U.S.A. 


Retispira retifera (Talent), 1963 
Plate 1, Figures 14-20 

1963 Bucanopsis retifera Talent, p. 100, pi. 72, figs. 20-26. 

1971 Retispira retifera (Talent): Rollins, Eldredge and Spiller, p. 139. 


DIAGNOSIS: 

Small globose, narrowly umbilicate, planispiral gastropod with expanded aperture and 
distinct reticulate sculptural pattern. 

DESCRIPTION: 

Small globose narrowly umbilicate, planispiral gastropod with expanded aperture and 
spiral sculpture whorl profile gently arched dorsally, strongly curved on the sides turning into 
narrow deep umbilici' adult whorl expands rapidly; aperture broadly crescentic with rounded 
ends; margin of outer'iip in adult shell flared both anteriorly and laterally; in early growth stages 
not as strongly flared anteriorly; outer lip with a shallow U-shaped sinus that generates a 
moderately wide flat to convex selenizone which generally is slightly elevated above the whorl 
Surface; thin inductura developed on parietal wall; collabral lines consist of strong broad 
moderately regular cords which continue into the umbilici; spiral sculpture less strongly 
formed and consists of subequally spaced threads of similar size; near umbil^i spiral threads 
^oss strongly developed if present; there may also be a lack of spiral threads near the 
selenizone the presence of both the spiral and collabral threads results in the whorl surface 
having a distinct reticulate pattern dominated by the transverse collabral elements. 


DIMENSIONS; 


L 


ANU 

35698 

16.6 

ANU 

35699 

13.6 

ANU 

35700 

8.3 

ANU 

35701 

6.6 


Wt 

Lap 

Wap 

11.8 

- 

6.1 

15.0 

- 

7.3 

7.1 

2.3 

5.0 

6.1 

1.6 

4.1 
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LOCATION OF TYPES: 

Australian National University. Hypotypes, ANU 35698, ANU 35699, ANU 35700. 

TYPE LOCALITY: 

Talent's (1963) locality 74, Kilgower Member, Tabberabbera Formation, Mitchell River, 
eastern Victoria. 

DISTRIBUTION: 

Kilgower Member, Mitchell River, Victoria and "Receptaculites" Limestone, Taemas near 
Yass. 

STRATIGRAPHIC RANGE: 

The Kilgower Member is considered by Van den Berg {in Douglas & Ferguson, 1976) to 
be probably of Emsian age. 

MATERIAL: 

Hypotypes and 15 other specimens. 

DISCUSSION: 

Distinguishing between the genera Bucanopsis which ranges from the Ordovician to the 
Silurian and flef;sp/ra which ranges from the Devonian to the Permian has presented some 
problems for workers in the past. Batten (1966) noted that the principal differences between 
these two genera are the presence of a longitudinal keel or ridge on the inner lip, a platelike 
extension of the parietal lip and the rapid coil expansion of Bucanopsis. 

Talent (1963) described Bucanopsis retifera from the Emsian Kilgower Member of the 
Tabberabbera Formation, eastern Victoria. There is a lack of information about the apertual 
region of this species as the only examples are preserved as internal and external moulds. 
Even so Rollins {in Rollins et al. 1971) assigned this species to the genus Retispira. 

Comparison between R. retifera and the examples from Taemas is limited by the former's 
poor preservation. However, there appear to be no significant differences between these 
small similar shaped forms which have spiral and collabral sculptural elements of similar 
strength as well as a shallow U-shaped sinus in the outer lip. The specimens from the Kilgower 
Member lack evidence for an expanded aperture but this may be attributable to the nature of 
their preservation. The two forms do differ slightly in that the Kilgower specimens appear to 
have weaker, finer but more frequent transverse elements than those from Taemas. At this 
stage such slight variations do not warrant the establishment of a new species particularly 
when variations in the strength of the sculptural features within a species have been noted in 
other members of the genus, for example Retispira exilis (de Koninck) redescribed by Batten 


Family EUOMPHALIDAE De Koninck, 1881 
Genus Straparollus Montfort, 1810 
Subgenus Straparollus (Euomphalus) J. Sowerby, 1814 

TYPE SPECIES: 

Euomphaluspentangulatus J. Sowerby, 1814; LowerCarboniferous; near Dublin, Ireland. 

Straparollus (Euomphalus) leptoni sp. nov. 

Plate 1, Figures 21-23 

DIAGNOSIS: 

Small form of genus lacking sinus but with obscure angulation on dorsal whorl surface 
and prominent growth line on upper and lower surfaces. 
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DESCRIPTION: 

Small discoidal gastropod with numerous rounded whorls lacking distinct angulation; 
whorl profile sub-circular to ovoidal with very weakly developed angulation on dorsal whorl 
surface; sutures impressed; moderately deep; base widely arched; very wide umbilicus; spire 
depressed: aperture sub-circular slightly explanate; inner lip thin; slightly thicker outer lip 
extends outwards radially from the upper suture to the dorsal whorl angulation where it curves 
gently posteriorly before continuing gently prosoclinally to the lower suture; no sinus 
developed; growth lines strongly developed on upper and lower whorl surfaces but very 
weakly developed to lacking on outer whorl surface; few growth lines continue unbroken 
across the outer whorl surface; growth rugae and irregularities become miore common in later 
whorls; no other sculpture. 

DIMENSIONS: 



Ht 

Wt 

Hap 

Wap 

Wh 

ANU 35710 

4.3 

11.8 

3.5 

3.1 

3+ 

ANU 35711 

3.8 

9.3 

- 

- 

3+ 

ANU 35712 

4.1* 

12.0* 

- 

2.8 

4 

ANU 35713 

3.3 

10.0* 

- 

1.5 

3+ 

ANU 35714 

- 

9.1 

- 

- 

4 


LOCATION OF TYPES: 

Australian National University. Holotype, ANU 35710. Paratypes, ANU 35711, ANU 
35712, ANU 35713, ANU 35714. 

TYPE LOCALITY: 

Chatterton's (1973) locality G in the "Receptaculites" Limestone, Teamas near Yass. 
MATERIAL: 

Holotype, 4 paratypes and 10 other specimens. 

DISCUSSION: 

S. (Euomphalus) leptoni can be clearly distinguished from any of the other species of this 
subgenus known from the Silurian and Devonian of eastern Australia simply on the basis of its 
size. I n this respect it more closely approaches ? Straparollus (Serputospira) sp. indet. from the 
Same limestone and Straparollus (Serputospira) diversifomis Linsley from the Anderdon 
Limestone (Linsley, 1968). 

Subgenus Straparollus (Serputospira) Cossmann, 1916 


type SPECIES: 

Serpularia centrifuga F. A, Roemer, 1843; Devonian; Grund, Germany. 

? Straparollus (Serputospira) sp. indet. 

Plate 1, Figure 24 


DESCRIPTION: 

Small, open-coiled orthostrophic shell with all whorls apparently out of contact, slender 
'^horls with sub-circular cross-section; no evidence of sculpture, notch, slit or selenizone, 
shell thin. 

DIMENSIONS: 

H W 

ANU 35708 3.0 14.0 

ANU 35709 2.3 7.0 
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LOCATION OF TYPES: 

Australian National University. Figured specimen ANU 35708. 

TYPE LOCALITY: 

"Receptaculites" Limestone, Taemas near Yass. 

MATERIAL: 

Figured specimen and 9 other specimens. 

DISCUSSION: 

The limited number of specimens available and their inadequate preservation allows only 
a superficial discussion of this questionable form. Straparollus (Serpulospira) typically has its 
latter whorls disjunct but the initial early whorls are in contact. However, the Taemas form is 
totally disjunct or open coiled as are the genera Ecculiomphalus Portlock, Lytospira Koken, 
Straparollus (Sinistrispira) Jhaveri and Nevadospira Yochelson. Both the Ordovician genera 
Ecculiomphalus and Lytospira as well as the Early Devonian sinistrally coiled S. (Sinistrispira) 
can be distinguished from the Taemas form by their whorl cross-sections which are not 
sub-circular. 

The point of origin of the Taemas species is a well rounded posteriorly convex surface 
whose appearance in cross-section is very similar to the septal development in Nevadospira 
(Yochelson, 1971, pi. 1, fig. 8). Unlike the much larger hyperstrophic Nevadospira there is no 
evidence for the development of septae elsewhere In the shell. 

There does remain the possibility that the concave posterior surface represents a 
partition or septum that was formed after the abandoment of the early whorls as occurs 
frequently in the Euomphalidae and that the preceding earlier whorls have been lost. If this 
were the case and the early whorls were typical of Straparollus (Serpulospira) then the 
Taemas form would be similar to Straparollus (Serpulospira) diversiformis, Morphotype "D" 
described by Linsley (1968) from the Middle Devonian Anderdon Limestone. 

Family RAPHISTOMATIDAE Koken, 1896 
Subfamily RAPHISTOMATINAE Koken, 1896 
Genus Arizonella Stoyanow, 1948 

TYPE SPECIES: 

Arizonella allecta Stoyanow, 1948; Late Devonian: near Jerome, Arizona, U.S.A. 
DISCUSSION: 

Until now the type species A. allecta has been the only member of this genus. The 
possible presence of another species of this genus in the "Receptaculites" Limestone would 
enlarge both the geographical and stratigraphic ranges of the genus. 

?Arizonella conoidea sp. nov. 

Plate 1, Figures 25-29 

DIAGNOSIS: 

Smaller form of genus with distinctly conical base. 

DESCRIPTION: 

Medium sub-turbiniform gastropod with narrow, conical base, low spire and prominent 
sub-rounded periphery; whorl profile angular; distinct sutures formed by abutting whorls; fla* 
broad sutural ramp; narrow selenizone occupies upper part of strongly rounded whorl 
periphery; below whorl periphery profile convex; narrow umbilicus generally concealed by 
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reflexed columellar lip; aperture probably sub-ovoidal; details of outer lip unknown except for 
prominent flat selenizone which is bordered by two strong cords; thickened arcuate 
columellar lip strongly reflexed, generally concealing narrow umbilicus; parietal lip continues 
between columellar lip and outer lip; sculpture absent apart from spiral cord bordering 
seienizone. 

DIMENSIONS: 


ANU 35726 
ANU 35727 
ANU 35728 

LOCATION OF TYPES: 

Australian National University. Holotype, ANU 35726, Paratypes, ANU 35727, ANU 
35728, ANU 35728, ANU 35730. 


Ht 

Wt 

Wh 

14.7 

15.0* 

5 

12.0* 

15.0 

4 

12.0* 

19.8 

4+ 


TYPE LOCALITY: 

“Receptaculites" Limestone, Taemas near Yass. 


MATERIAL: 

Holotype, 4 paratypes and 7 other specimens. 


DISCUSSION: 

Represented at present by only a few specimens of indifferent quality ?A. conoidea 
cannot be compared in detail with the type species A. allecta. The slightly smaller Taemas 
form with its conical base is immediately distinguishable from the type species with its well 
rounded base The base of ?A. conoidea is in general appearance more like that otBuechelia, 
another Devonian genus within the Raphistomatinae. Unlike this latter genus both species of 
Arizonella have a strongly reflexed columellar lip which lacks any evidence forthe presence of 
3 chsnn©! 

The lack of growth lines and information about the outer lip of the Taemas species 
precludes a comprehensive comparison with A, allecta. Un il this region of the Taemas 
species is known any generic assignment must be tentative at best. 


Family EOTOMARIIDAE Wenz, 1938 
Subfamily EOTOMARIINAE Wenz, 1938 
Genus Mourlonia de Koninck, 1883 


TYPE SPECIES: 

Helix carinatus J, Sowerby, 1812; Lower Carboniferous; Mountain Limestone, Settle, 
Yorkshire, Great Britian. 


Mourlonia subglobosa sp. nov. 
Plate 2, Figures 1 -3 


DIAGNOSIS: 

Small form of genus with low spire, wide umbilicus and selenizone located high on whorl 
surface at whorl periphery. 

DESCRIPTION: 

Small, low spired umbilicate gastropod with narrow selenizone located at periphery; 





14 


Gastropods from the Early Devonian 
"Receptaculites" Limestone, Taemas, New South Wales 


smooth whorl profile well rounded, convex; distinct sutures vary from canaliculate to abutting; 
well rounded mid-whorl periphery; base rounded with wide umbilicus; thin arcuate columellar 
lip; parietal inductura thin or wanting; outer lip with broad shallow sinus that forms a slit which 
gives rise to a narrow selenizone, bordered by two fine spiral cords; between the upper suture 
and the selenizone the outer lip is prosocline with a moderate obliquity ; below the selenizone it 
is prosocyrt passing forward gently for some distance before rounding and continuing across 
the base into the umbilicus; fine closely spaced collabral lines more strongly developed on 
upper whorl surface. 


DIMENSIONS; 



Ht 

Wt 

ANU 35732 

7.5 

10.0* 

ANU 35733 

7.3 

8.3 

ANU 35734 

5.8 

_ 

ANU 35735 

4.6 

- 

LOCATION OF TYPES: 




Wh 

5 

5 

5 

4 


Australian National University. Holotype, ANU 35732. Paratypes, ANU 35733, ANU 
35734, ANU 35735. 

TYPE LOCALITY: 

Receptaculitss Limestone, Taemas near Yass. 

MATERIAL: 

Holotype, 3 paratypes and 4 other specimens. 

DISCUSSION: 

The genus Mourlonia sensu-lato ranges from the Ordovician through to the Permiai^' 
ce ain y one of the longest ranges of any gastropod genus. The type species M. carinata ffO'^ 
nor turbiciform gastropod with a selenizone located at the whor 

periphery. Batten (1966) noting the confusion about the range of morphological variation in th 
genus consi ered that Forms close to the type species possess a selenizone which is fla* ° 
cr>mo!Ih'rt^ho?n whorl and located close to a periphery which lies clos 

vupak hnrHor 0^ the whorl. The selenizone may have a very positive or negat' 

globose with a flattened base" M. subglobosa 
vA/aut; mnct nnt w Characters but does differ from the type species in a number 

carinata hut it ° '''^® "''^emas species is not only considerably smaller than 

pe,ip.e., a ~ * 

the selenizonl and a lower°5i?e^^^''®'^ 

Devonia^n of^N^ew comparable with M. subzona Rollins from the 

?97TrHowever L ^a (Poerste) from the Middle Silurian of Ohio (Rollins etai-^ 
selerlizone Sedve^^^^^^^ ‘VP® ^P"®i®® ^^^globosa in having 

soecies for the aenus E^orrvn^ ® P'QP ®P'^®' t'/'texfa is the ^P^j 

species tor me genus tocryptauhna established bv Foersip hut quhttpnupntiv svnonynnisa 

wiffiMour/mbyKnighte(a((1960).Thissp;desandtheTLmL 

simila, shape, and have very siraila, growth S and lelSes »' 

features between these species is liralted by inadeguate krtLedge of M ixla. 
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Genus Oehlertia Perner,1907 


TYPE SPECIES: 

Pleurotomaria (Oehlertia) sensitis Perner, 1907; Lower Devonian; Koneprusy, 
Czechoslovakia, 

DISCUSSION: 

The long ranging genus Mourlonia is quite variable morphologically. It ranges from small 
rotelliform umbilicate forms such as M. filitexta (Foerste) through trochiform, moderately high 
spired forms such as M. tingi (Grabau) to large turbiniform types with or without an umbilicus 
such as M. carinata (Sowerby). As a consequence of this considerable morphological 
variation, features such as sculpture or the nature of the umbilicus have little significance. 
However, the location of the selenizone and its appearance are of considerable importance 
(Batten, 1966). It is principally on the basis of the selenizone characteristics that Oehlertia can 
be distinguished from Mourlonia. 

Until now the genus Oehlertia has only been known from the Early Devonian of Europe, 
thus its presence at Taemas extends its geographic range considerably. 

Oehlertia pioni sp. nov. 

Plate 2, Figures 4-8 


DIAGNOSIS: 

Small form of genus with well rounded whorl profile and strongly rounded carinae 
bordering the concave selenizone, 

DESCRIPTION: 

Moderately small trochiform gastropod with 
9 pair of strong rounded carinae; moderately well rounded convex P ■ 
^pressed sutures; between the upper sutures and selenizone oute whorl sur ace^w^^^^ 
ounded; beneath the selenizone outer whorl surface more ^*''0^9 7 ... aooarentlv 

pounded base with moderately wide and deep umbilicus; Pff 
panting; outer lip with broad shallow sinus that culminates in a s it wh ch gives J^e to a narro 
concave selenizone bordered by two thick rounded carinae, the lower ^ 

CO wards; between the upper Lture and the selenizone the °oteNip is gent^ 

Hicf^be selenizone outer lip poorly known, apparently continue 9 7 _|ogg|w soaced 

rp® before rounding and continuing nearl 7 radially sorossthe ba ^ developed 

0 oollabral lines well developed on the upper whorl so/taoe 7 bordering 

gpi'bo lower whorl surface; spiral sculpture elements looking e P 
nizone and a spiral depression immediatel 7 beneath the lo 

'Dimensions 

ANU 35741 
ANU 35742 
ANU 35743 
ANU 35744 

'-'DCation of TYPES; 

ANl National University. Holotype, ANU 35741. Paratypes, ANU 35742, 

"*5743, ANU 35744, ANU 35745. 

''^D'PE LOCALITY: 

^ocep(acu/;tes" Limestone, Taemas near Yass. 


Ht 

Wt 

Hap 

9.6 

9.8 

' 

9.1 

9.6 

■ 

7.5 

6.8 


7,0 

7.1* 

1.6 


Wh 

7 

7 

6 

6 
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MATERIAL: 

Holotype, 4 paratypes and 30 other specimens. 

DISCUSSION: 

Apart from the selenizone characteristics of 0. pioni there are a few features that would 
distinguish it from some of the similar sized species of Mourlonia. Comparison of 0. p/on/ with 
the substantially larger O. senilis reveals only a few differences including a more rounded 
whorl profile and less developed collabral lines on the lower whorl surface. Most importantly 
the details of the selenizone of 0. pioni are very similar to those of 0. senilis as figured by 
Knight (1941, pi. 35, figs. 2a-e). In each the narrow concave selenizone is bordered by two 
prominent carinae the lower of which is in turn bordered by a depression. Knight (1941) also 
provided an interpretative diagramatic illustration of the slit and selenizone of 0.sen///s.ln this 
the carinae bordering the selenizone are developed into distinct flanges. Although the carinae 
of 0. pioni are more rounded than those of the type species there is in the later whorls of the 
Taemas species a tendency to develop a thin fine flange on the edge of the carinae 
immediately adjacent to the selenizone. However, this flange is in no way as thick or extensive 
as that of 0. senilis. 


Genus Bembexia Oehlert, 1888 


TYPE SPECIES: 

Pleurotomaria /arte// Munier-Chalmas, 1876; Lower Devonian; Bois Roux quarry, Gahard, 
near Rennes, France. 


Bembexia micuia sp. nov, 
Plate 2, Figures 9-12 


DIAGNOSIS: 

Small, gradate low spired form of genus with variable sculptural elements. 
DESCRIPTION: 

Small gradate to turbiniform gastropod with selenizone at whorl periphery; angular whorl 
profile; distinct impressed sutures immediately below cord forming ventral margin of 
selenizone of preceding whorl; broad upper whorl surface flat to gently rounded with single 
spiral carinae; concave selenizone bordered by strongly developed spiral cords; upper cord 
forms whorl periphery; below selenizone whorl profile flat for short distance to weak spiral 
angulation then well rounded to base; rounded base with small umbilicus; aperture sub- 
ovoidal; thin arcuate columellar lip reflexed about small umbilicus; parietal inductura thin or 
wanting; outer lip moderately prosocline from the upper suture to the selenizone; lower lip 
details not known; sculpture composed of both collabral and spiral elements; collabral lines 
variably developed, where present they consist of frequent regular lines confined to the sutural 
and peripheral region of the upper whorl surface; spiral elements consist of a variably 
developed spiral cord or carina on each side of the whorl surfaces. 


DIMENSIONS: 



Ht 

Wt 

Hap 

Wap 

Wh 

ANU 35736 

9.1 

10.0 

4.3* 

4.0* 

6 

ANU 35737 

7.3 

- 

3.0 


3+ 

ANU 35738 

8.3 

14.3 


. 

4+ 

ANU 35739 

- 

12.1 

_ 

_ 
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LOCATION OF TYPES: 

Australian National University. Holotype, ANU 35736. Paratypes, ANU 35737, ANU 
35738, ANU 35739. 

TYPE LOCALITY: 

"Receptaculites" Limestone, Taemas near Yass. 

MATERIAL: 

Holotype, 3 paratypes and 1 other specimen. 

DISCUSSION: 

The small number of specimens available prevents a satisfactory study of this species. 
Whether the presence or absence of the collabral lines and the strength of the spiral elements 
bears any relationship to size as it does in 6 . sulcomarginata (Conrad) from the Middle 
Devonian of New York cannot be determined at present. 

Comparison with B. tarteti indicates that 6. micula is smaller, has a considerably lower 
spire, more gradate appearance and would appear to have more variable collabral and spiral 
sculptural elements. Although B. micula differs markedly in appearance from the type species 
it is very similar in appearance to the sparsely sculptured form of the highly variable 6. 
sulcomarginata (Rollins etal, 1971). Both of these similar sized species are lower spired with 
subdued spiral cords and collabral sculpture which is reduced or absent in later growth 
stages. 6. sulcomarginata ranges in appearance from this shape to high spired forms with 
strong persistent spiral and collabral sculptural elements which are developed more 
consistently and whose general appearance is comparable with that of S. larteti (Rollins etal., 
1971, fig. 10J). 

Talent (1963) described Bembexia ? n.sp. from the Kilgower Member of the T abberaberra 
formation of eastern Victoria. Besides being considerably smaller than B. micula, this species 
is higher spired, has a more rounded whorl profile, more consistently developed collabral lines 
and an outer lip of slightly different shape. 

Bembexia sp. 

Plate 2, Figure 13 

DESCRIPTION: 

Medium turbinate gastropod with selenizone at the whorl periphery; whorl profile 
rounded; distinct impressed sutures immediately below cord forming ventral margin of 
selenizone of preceding whorl; upper whorl surface moderately convexly rounded with a 
single distinct spiral cord located about half way between the suture ahd the selenizone; 
concave selenizone bordered by well developed spiral cords of which the lower cord forms the 
whorl periphery; below selenizone whorl profile flat to gently concave for short distance to 
subdued angulation, then well rounded to base; base rounded with small umbilicus; aperture 
sub-ovoidal, thin straight columellar lip partly reflexed about small umbilicus; parietal 
inductura thin; outer lip moderately prosocline from the upper suture to the selenizone ; 
shallow regularly spaced lunulae developed in selenizone; below the selenizone outer lip 
continues nearly radially with only a slight backward obliquity across the base to the 
umbilicus; regularly spaced collabral lines well developed on upper and lower whorl surfaces, 
those on the upper surface being stronger and coarser than those on the lower whorl surface; 
Spiral sculpture composed of a prominent spiral cord on the upper whorl surface which 
persists in the later whorls and numerous very fine spiral threads as well as one subdued spiral 
angulation on the lower whorl surface. 

DIMENSIONS: 

Ht Wt Hap Wap Wh 

ANU 35740 10.5 9.3 3.5 - 6 
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LOCATION OF TYPES: 

Australian National University, Figured specimen, ANU 35740, 

TYPE LOCALITY: 

"Receptaculites" Limestone, Taemas near Yass, 

MATERIAL: 

Figured specimen and 1 other specimen, 

DISCUSSION: 

At present Bembexia sp, is represented by only two specimens and so any morphological 
variation is unknown. Comparison between this species and B. micula reveals numerous 
differences. The former is considerably higher spired, has a less gradate and angular 
appearance, slightly larger and deeper umbilicus, considerably more persistent and 
prominent collabral lines on both the upper and lower outer whorl surfaces and finer spiral 
threads on the lower whorl surface, 

Bembexia sp. is similar in appearance to the higher spired and more sculptured end 
member of the morphologically variable B. sulcomarginata. Both these species possess 
persistent collabral lines and additionally on the lower whorl surface spiral sculptural 
elements. However, the spiral elements of 6. sulcomarginata are somewhat stronger than 
those of Bembexia sp. Rollins (in Rollins et al., 1971) has described the great morphologicai 
variation of 6. sulcomarginata which ranges from squat gradate forms with little or no 
sculpture like 6. micula to sculptured, high spired forms like Bembexia sp. Whether the two 
morphological forms from Taemas represent the end members of a highly variable species 
like B. sulcomarginata or simply two distinct taxa has yet to be determined. 

Bembexia sp. approaches quite closely the type species 6. lartetti in appearance. The 
larger type species appears to have somewhat stronger collabrai lines on the lower whorl 
surface which also lacks the spiral sculptural element. 

Subfamily AGNESIINAE Knight, 1936 
Genus Hesperiella Holzapfel, 1889 


TYPE SPECIES: 

Pleurotomaria contraria de Koninck, 1843; Lower Carboniferous: Vise, Belgium. 
DISCUSSION: 

Although inadequately preserved in many respects the material from Taemas exhibits 
such characteristic features as sinstral coiling, a selenizone and a high spire which suggest at 
least tentative assignment to this genus. The presence of the genus at Taemas enlarges the 
geographic distribution of the genus which was previously confined to Europe, 

Hesperiella sp. 

Plate 2, Figures 14-16 

DESCRIPTION: 

Small, high spired sinistral gastropod; whorl profile well rounded between impressed 
sutures, rounds very much more strongly onto the base of the final whorl; whorl periphery at 
about mid whorl; base rounded with small narrow umbilicus; aperture sub-ovoidal in shape; 
details of thin outer lip poorly known; selenizone apparently developed on outer whorl surface 
below mid-whorl; thin columellar lip, straight; thin parietal inductura developed' sculpture 
composed of fine spiral threads variably developed. 
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DIMENSIONS: 


AND 35779 


Ht 

2.4 


Wt 

1.2 


Hap 

0.6 


Wap 

0.4 


Wh 

7 


LOCATION OF TYPES: 

Australian National University. Figured specinnens, ANU 35779, ANU 35780. 

TYPE LOCALITY: 

"Receptaculites" Limestone, Taemas near Yass. 

MATERIAL: 

Two figured specimens and 14 other specimens. 

DISCUSSION: 

The limited number of specimens and their indifferent quality of preservation means that 
the Taemas material can only be assigned tentatively to this genus. Certainly the Taemas 
species is a small, high spired, sinistrally coiled gastropod with a selenizone low on the outer 
lip. All these features are also exhibited by the type species, H. contraria. However, the type 
species is approximately twice the size of the Taemas species and possesses a more 
pupiform high spired shape. Apart from the sculpture of the Taemas species which contrasts 
with the collabral sculpture of the type species, further comparisons between the two species 
are limited by their inadequate preservation. 


Family GOSSELETINIDAE Wenz, 1938 
Subfamily GOSSELETININAE Wenz, 1938 
Genus Umbotropis Perner, 1903 


TYPE SPECIES: 

Umbotropis albicans Perner, 1903; Lower Devonian, Menany, Czechoslovakia. 
DISCUSSION: 

To date this genus has only been represented by the type species U. albicans from the 
Early Devonian of Europe. The presence at Taemas of another species markedly enlarges the 
geographic distribution of the genus. 


Umbotropis mesoni sp. nov. 
Plate 2, Figures 17-24 


DIAGNOSIS: 


Small, typical form of genus with low spire and selenizone bordered by distinct 


depressions. 

DESCRIPTION: 
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slightly curved selenizone bordered on each side by a distinct depression; outer lip apparently 
gently prosocline from upper suture to upper margin of broad selenizone; below the 
selenizone it apparently passes forward gently into the umbilicus; sculpture lacking apart from 
very faint, fine, growth lines. 

DIMENSIONS: 



Ht 

Wt 

Hap 

Wap 

Wh 

ANU 35720 

7.1 

10.0* 

4.1 

3.6 

4 

ANU 35721 

4.6 

7,5 

2.8 

2.5 

3 

ANU 35722 

6.0* 

9.6 

- 

4,0 

4 

ANU 35723 

6.0* 

10,0 

- 

- 

4 


LOCATION OF TYPES: 

Australian National University. Holotype, ANU 35720. Paratypes, ANU 35721, ANU 35722 
ANU 35723, ANU 35725. 

TYPE LOCALITY: 

Chatterton’s (1973) locality G in the "Receptaculites" Limestone, Taemas near Yass. 
MATERIAL: 

Holotype, 4 paratypes and 17 other specimens. 

DISCUSSION: 

Umbotropis mesoni is slightly smaller than the type species U. albicans. Apart from size 
there are few differences between these species. The type species would appear to have a 
spire which varies less in its height than that of U. mesoni, but this may reflect the limited 
number of illustrations of this species available for study. Other minor features of difference 
between U. mesoni and the type species include the former's slightly curved columeller lip, 
selenizone bordered by distinct depressions and possibly a slightly differently shaped lower 
outer lip. However this latter feature may simply be a result of the limited sampie available from 
Taemas. 


Subfamily COELOZONINAE Knight, 1936 
Genus Coelozone Perner, 1907 

TYPE SPECIES: 

Pleurotomaria (Coelozone) verna Perner, 1907; Late Silurian; Bubovice, Czechosiovakia. 
DISCUSSION: 

The occurrence at Taemas of this genus represents the first record of its presence in 
Australia. 


?Coelozone sp. 

Plate 2, Figures 25-29 

DESCRIPTION: 

Small rotelliform gastropod with a low spire and well rounded whorls; distinct adpressed 
to abutting sutures; rounded base with wide deep umbilicus; aperture rounded; columellar lip 
thin, rounded; parietal lip thin or absent; outer lip probably with sinus that culminates in a slit 
' r selenizone, located high on outer whorl above mid-whorl periphrey; selenizone 

slightly depressed between two fine threads; sculpture possibly consisting of fine transverse 
and spiral lines; occasional growth rugae developed. 
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DIMENSIONS: 



Ht 

Wt 

Hap 

Wap 

Wh 

ANU 35826 

2.5 

3.5 

1.1 

1.0 

5 

ANU 35827 

2.6 

4.0 

1.3 

1.1 

4 

ANU 35829 

1.3 

1,1 

0.6 

6.0 

3 

ANU 35830 

2.5 

4.3 

1.1 

3,0 

_ 

ANU 35831 

2.1 

3.5 

- 

- 

4 


LOCATION OF TYPES: 

Australian National University. Figured specimens ANU 35826, ANU 35827, ANU 35830. 
TYPE LOCALITY: 

"Receptaculites" Limestone, Taemas near Yass. 

MATERIAL: 

Figured specimens and 37 other specimens. 

DISCUSSION: 

The specimens of ?Coelozone sp. are generally poorly preserved with very few of them 
retaining finer sculptural or selenizone details. On only a few specimens is the presence of a 
selenizone clearly seen. This form is similar in size and appearance with C. fasciata from the 
Middle Devonian Anderdon Limestones (Linsley, 1968). Both are very small members of the 
genus with only a relatively low spire. The Taemas species does have a wider umbilicus and a 
selenizone located higher on the outer whorl than C. fasciata. Both these species are 
considerably smaller than the type species which is also poorly preserved. 

Family TROCHONEMATIDAE Zittel, 1895 
Genus Trochonema Salter, 1859 


TYPE SPECIES: 

Pteurotomaria umbilicata Hall, 1847; Middle Ordovician; Middleville, New York. 

Trochonema sp. 

Plate 3, Figures 1 -3 


DESCRIPTION: 

Medium turbiniform gastropod with a distinctly turreted spire; dominantly spiral sculpture; 
whorl profile sub-rounded; variable sutures impressed to flush depending on whether the body 
whorl contacts the preceding whorl at or below its second spiral cord; prominent, nodose, 
angular shoulder; broad sutural ramp gently concave; sub-vertical outer whorl surface gently 
concave between prominent spiral cords or angulations; basal whorl surface moderately 
concave between outer edge and circum-umbilfcal ridge; base narrow umbilicus; aperture 
probably sub-rounded; moderately thick parietal lip; straight columellar lip not well known; 
thickened outer lip passes backwards moderately to the angular shoulder where a distinct 
channel is formed; below channel the outer lip continues very gently prosoclinally to the 
umbilicus; variably developed growth lines slightly foliaceous; sculpture composed of five 
strongly developed spiral cords or angulations; prominent nodes developed on spiral 
angulations; nodes appear to be more strongly developed on the upper angulation; shell 
moderately thick, probably of two layers, 

DIMENSIONS: 

Ht Wt Wh 

ANU 35724 11.0 12.0 5 
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LOCATION OF TYPES: 

Australian National University, Figured specimen ANU 35724. 

TYPE LOCALITY: 

"Receptaculites" Limestone, Taemas near Yass, 

MATERIAL: 

Figured specimen and one other specimen. 

DISCUSSION: 

This gastropod from Taemas lacking a selenizone but possessing a distinct channel in 
the uppermost angulation is clearly a member of the family TROCHONEMATIDAE. 
Represented as it is by only two incomplete specimens an exhaustive comparison with the 
genera of this family is not possible and for this reason its assignment to the genus 
Trochonema must be considered as tentative. 

The genus Trochonema is considered by Knight et al. (1960) to be composed of three 
subgenera. Of these only T. (Trochonemopsis) occurs in the Devonian. T. (Trochonemopsis) 
tricarinatum (Meek) the type species of this subgenus differs in a number of ways from the 
Taemas form, it is slightly larger, squatter in appearance, has only three spiral angulations with 
nearly flat interspaces between them, lacks nodes on the spiral; angulations and has a thin 
parietal lip. However, it does have a similar shaped outer lip, distinct shoulder, prominent 
circum-umbilical ridge and only a few spiral angulations. 

T. (Trochonema) umbilicatum (Salter), the type species of that subgenus, is a 
considerably larger gastropod than either 7. (Trochonemopsis) tricarinatum or the Taemas 
form moreover it only occurs in the Middle and Late Ordovician. Not all species of this 
subgenus are as large; for example some undescribed species from the Ordovician of 
Tasmania are of a similar size to the Taemas form. Of similar shape if not size to the Taemas 
form 7. (T.) umbilicatum also has four spiral cords with flat to gently concave interspaces. 

Quite clearly the Taemas form is distinguishable from any of the existing subgenera of the 
genus Trochonema. Whether it represents a new subgenus or as is possible a new genus is 
dependent in large part upon the availability of more material. 

Lindstrom (1888) described two species of Trochonema from the Middle Silurian 
limestones of Gotland. As illustrated 7. muricatum Lindstrom (pi. 18, figs. 52,53) possesses a 
number of features in common with the Taemas form. Both are turbiniform gastropods with a 
turreted spire, five spiral angulations with concave interspaces, nodes developed on the spiral 
angulatioris, similar shaped outer lip, distinct shoulder and umbilicus. The second of 
Lindstrom s species 7. turritum is somewhat larger than either 7. muricatum or the Taemas 
form and possesses many more spiral angulations. 

?Trochonema nodosa Etheridge, 1898 
Plate 6, Figure 22 

1885 Worthenia? sp. nov. Ratte, p, 79, pi. 9, figs. 1 -2. 

1898 Trochonema? nodosa Etheridge, p. 76, pi. 15, figs. 9-10. 

DESCRIPTION: 

Medium turbiniform gastropod with numerous prominent nodes developed on spiral 
angulations; whorl profile sub-angular with at least three spiral angulations; flat to gently 
rounded ramp slopes outwards and downwards from upper suture to shoulder; on either side 
of medium angulation profile gently concave; gently covex below basal angulation and across 
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base; upper two spiral angulations equaliy spaced on either side of the mid-whori while the 
lowest angulation falls below the lower suture with the succeeding whori; along spiral 
angulations prominent regularly spaced nodes developed; narrow umbilicus; aperture 
ovoidai; columeilar lip thin and arcuate; parietai lip thin; outer lip thin otherwise unknown; 
sutures shaliow adpressed; scuipture composed of spirai angulations aiong which numerous 
reguiarly spaced nodes are developed; largest nodes developed on upper angulation; 
collabral lines unknown. 

DIMENSIONS: 

Ht Wt Hap Wap Wh 

F.14228 26.5 19.9 13.9 9.7 4 

LOCATION OF TYPES; 

Australian Museum, Sydney, Holotype, F,14228. 

TYPE LOCALITY; 

Ratte (1885) noted that this fossil was collected by Mr. 0. Jenkins in 1881 from the 
Murrumbidgee Limestone, Subsequently Etheridge (1898) gave a more precise locality Cave 
Flat Limestone, Cave Flat, Murrumbidgee River, New South Wales. 

DISCUSSION; 

The nature of preservation of the only known specimens makes generic assignment 
difficult. There is a total absence of growth lines and part of the inner region of the base is not 
preserved. Ratte assigned the single specimen to the Carboniferous-Triassic genus 
Worthenia. Although this genus is highly sculptured it does also possess a prominent strongly 
crenelated selenizone. The apparent absence of any feature suggesting the development of a 
selenizone in the Devonian form precludes it being assigned to this genus. Etheridge when 
assigning the specimen tentatively to the genus Trochonema noted that "Had not Mr. Ratte 
figured this shell and referred it to Worthenia (with which it has no connection) without a 
specific name, I should not have noticed it in consequence of its poor state of preservation.” 

The family Trochonematidae is characterised by having either a chanriel in the outer lip 
developed within a spiral angulation at or above midwhorl or a shallow sinus in the same 
position. Additionally sculpture consists of spiral angulations, threads, cords, rows of nodes 
and collabral lines. Of the genera currently assigned to the family only Trochonema 
(Trochonemopsis) characterised by three spiral angulations, non-channelled sutures and a 
turbiniform shape closely approaches the Taemas form. However, the lack of critical 
information as to the presence or absence of a sinus or channel precludes more definite 
assignment. This form can be clearly distinguished from Trochonema? sp. described 
previously from the "Receptaculiles" Limestone. 

Family HOLOPEIDAE Wenz, 1938 
Subfamily HOLOPEINAE Wenz, 1938 
Genus Holopea Hall, 1847 


TYPE SPECIES; 

Holopea symmetrica Hall, 1847; Middle Ordovician; Middleville, New York. 

Holopea protoni sp, nov, 

Plate 3, Figures 4-5 

DIAGNOSIS; 

Small, low turbiniform gastropod without sculpture or apertural irregularity. 
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DESCRIPTION: 

Small turbiniform gastropod with well rounded whorl profile; impressed sutures; base 
rounded with minute umbilicus occasionally developed; aperture circular; thin arcuate 
columellar lip; parietal lip thin, arcuate; outer lip of similar thickness to inner lip and gently 
prosocline; fine collabral growth lines can be developed; occasional growth rugae also 
present; sculpture elements lacking. 

DIMENSIONS; 



Ht 

Wt 

Hap 

Wap 

Wh 

ANU 35821 

4.5 

4.0 

1.5 

1.6 

5 

ANU 35824 

5.0 

4.3 

2.0 

1.8 

5 


LOCATION OF TYPES: 

Australian National University. Holotype, ANU 35821. Paratypes, ANU 35822, ANU 35824. 
TYPE LOCALITY: 

"Receptaculites" Limestone, Taemas near Yass. 

MATERIAL: 


Holotype, 2 paratypes and 14 other specimens. 
DISCUSSION: 


This species from the Taemas can be distinguished from the type species by its more 
squat appearance, and small size being only about half the height of H. symmetrica. It is readily 
distinguishable by its size from most turbiniform members of the family known to date from 
Australia. The only turbiniform gastropod of similar size presently known is an indeterminate 
form from Deep Creek in Victoria (Tassell, 1977). However, the latter has a more gently arched 
whorl profile and a more rapid rate of whorl expansion. 

Family PLATYCERATIDAE Hall, 1859 
Genus Platyceras Conrad, 1840 
Subgenus Platyceras (Platyceras) Conrad, 1840 


DESCRIPTION: 


Platyceras (Platyceras) sp. A 
Plate 3, Figures 6, 7, 9 


Small horn-shaped gastropod of one or two disjunct whorls: shell rapidly expanding; whorl 
section sub-ovoidal; whorl profile gently rounded; nature of aperture margin unknown; lips 
thin; sculpture absent apart from a few variably developed longitudinal ridges. 

DIMENSIONS: 


ANU 35782 

Ht 

Wt 

Hap 

Wap 

Wh 

8.1 

7.1 

4.0 

3.3 

1'/2 

ANU 35783 

10.0 

8.5 

4.3 


1'/2 

ANU 35784 

5,6 

4.8 

2.3 

1.1 

1 


LOCATION OF TYPES: 

Australian National University. Figured specimens ANU 35782, ANU 35785. 
TYPE LOCALITY 


Chatterton s (1973) locality B in the "Receptaculites" Limestone, Taemas near Yass. 
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MATERIAL: 

Figured specimen and 7 other specimens. 

DISCUSSION: 

P. (Platyceras) sp. A is comparable in size to P. (Platyceras) minutum Chapman occuring 
in the limestone at Deep Creek, Victoria (Tassell, 1977). However, the latter not only has more 
whorls but is not coiled disjunctly as in the form from Taemas. The poor preservation of the 
Taemas form and the known variability of this subgenus preoludes further comparison. 

Platyceras (Platyceras) sp. B 
Plate 3, Figure 10 


DESCRIPTION: 

Small horn-shaped gastropod with variable longitudinal ridges running from apex to major 
growth rugae; shape irregular; shell rapidly expanding; whorl section irregular; aperture 
margin slightly undulatory; lips thin; between first and second growth rugae shell has a fluted 
appearance; sculpture absent except for variable developed longitudinal ridges. 

DIMENSIONS: 

Ht Wt Hap Wap 

ANU 35785 5.3 5.6 4.8 2.8 

LOCATION OF TYPES: 

Australian National University. Figured specimen ANU 35785. 

TYPE LOCALITY: 

"Receptaculites" Limestone, Taemas near Yass. 

MATERIAL: 

Figured specimen. 

DISCUSSION: 

This specimen can be clearly distinguished from P. (Platyceras) sp. A from the 
"Receptaculites" Limestone by its gross morphology. But the great variability of shape of 
members of this genus prevents useful comparison between individual specimens. Thus 
whether this form is the same species as P. (Platyceras) sp, A. cannot be determined at 
present. 

Family NERITOPSIDAE Gray, 1847 
Subfamily NATICOPSINAE S. A. Miller, 1889 
Genus Naticopsis McCoy, 1844 
Subgenus Naticopsis (Naticopsis) McCoy, 1844 


TYPE SPECIES: 

NaticopsisphillipsiMcCoy.^Q44\ Lower Carboniferous; Kilcommock, Longford, Ireland. 

Naticopsis (Naticopsis) taemasensis sp. nov. 

Plates, Figures 11-15 


DIAGNOSIS: 

Small form of genus with slight spire; distinctly auriform aperture; outer lip basal region 
thickened and excavated, straight thick columellar lip. 
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DESCRIPTION: 

Small, low spired naticiform gastropod, whorl profile rounded; sutures shallow, adpressed; 
rounded base; small narrow umbilicus; aperture auriform; prosocline outer lip, siightly 
irregular, moderately thin on upper and outer whorl surfaces but thickens considerabiy 
abapically towards junction with columellar lip; thickened region of outer lip excavated; 
thickened straight columellar lip occasionally slightly expanded at about mid-length; parietal 
lip variably developed, generally only moderately thin except near junction with outer lip; fine 
growth lines closely spaced; infrequent prominent growth rugae can be developed; no other 
sculpture. 

DIMENSIONS: 



Ht 

Wt 

Hap 

Wap 

Wh 

ANU 35715 

10.6 

9.8 

5.6 

4.6 

4 

ANU 35716 

12,8 

11.8 

7.8 

5.8 

4 

ANU 35717 

9,3 

9.6 

5.8 

4.3 

4 

ANU 35718 

11.0 

10.5 

6.3 

4.8 

4 

ANU 35719 

6.3 

6.0 

3,3 

2.6 

3 


LOCATION OF TYPES: 

Australian National University. Holotype, ANU 35715. Paratypes, ANU 35716, 
ANU 35717, ANU 35718, ANU 35719. 

TYPE LOCALITY: 

Chatterton’s (1973) locality B, in the “Receptaculites" Limestone, Taemas near Yass. 
MATERIAL: 

Holotype, 4 paratypes and 47 other specimens. 

DISCUSSiON: 

There is a great similarity between N (Naticopsis) taemasensis and N. (N.) lilydalensis 
Cressweil from the Lilydaie Limestone, Victoria. Both species can be distinguished from the 
type species N. (N.) phillipsi by their straight columeliar lip, more auriform aperture, thickened 
and excavated abapical region of the outer lip, thin parietal inductura and relatively high spire, 

Taemas species can be distinguished from N. (N.) lilydalensis by its considerabiy smaiier 
size, slightly more globose shape, more rounded whorl profile, higher spire and the presence 
of a small narrow umbilicus, Aithough N. (N.) taemasensis differs slightly in a number of ways 
from N. (N.) lilydalensis there can be littie doubt that these two species, amongst the eariiest 
known members of the subgenus, are closely related. 

Family MURCHISIONIIDAE Koken, 1896 
Genus Murchisonia D'Archiac & de Verneuil, 1841 
Subgenus Murchisonia (Murchisonia) D'Archaic & de Verneuil, 1841 

TYPE SPECIES: 

Muricites turbinatus Schlotheim, 1820; Middle Devonian; Stringocephalus iimestone, 
near Gladbach, Germany. 

Murchisonia (Murchisonia) turris de Koninck, 1876 
Plate 3, Figures 16-20. 

1876 Murchisonia turris de Koninck, p. 120, pi. 4 fig. 5. 




Gastropods from the Early Devonian 
“Receptaculites" Limestone, Taemas, New South Wales 


27 


DIAGNOSIS: 

Large, high spired, angular whorled form of genus with strongly reflexed columellar lip and 
uneven development of cords bordering the selenizone. 

DESCRIPTION: 

Large, high spired numerous whorled gastropod with angular whorl profile and peripheral 
selenizone on slightly raised keel; impressed sutures, distinct: whorl face gently rounded 
between upper suture and cord forming upper border of selenizone; beneath selenizone whorl 
face flat to strong basal angulation; whorl periphery formed by upper cord bordering 
selenizone below mid-whorl; base rounded; very narrow small umbilicus formed by strongly 
reflexed columellar lip typically developed; aperture sub-rounded; moderately thin parietal lip; 
columellar lip thin straight and variably reflexed; no suggestion of development of a canal or 
siphon at the junction of the columellar lip and outer lip; outer lip with shallow sinus that forms a 
slit at the periphery which generates the selenizone: from the upper suture to the selenizone 
border the outer lip passes almost radially with only a slight backward obliquity; below the 
selenizone the outer lip passes forwards to the base very strongly; gently concave raised 
selenizone bordered by two prominent cords whose development varies considerably; initially 
both bordering cords are of similar size but by about the fifth whorl in many specimens the 
upper cord becomes distinctly more strongly developed; in later whorls the upper cord 
continues to strengthen more rapidly than the lower cord and the selenizone typically 
becomes flatter; spiral sculptural elements restricted to the cords bordering the selenizone, 
rarely fine spiral cords developed on the upper whorl surface; growth lines fine, closely spaced 
and often slightly foliaceous; occasional growth rugae. 


DIMENSIONS: 

Ht 

Wt 

Hap 

Wap 

Wh 

P47534 

- 

28.9 

- 

- 

2+ 

ANU 35760 

19.3 

8.5 

5.1 

3.4 

6+ 

ANU 35761 

30.0 

16.0 

- 

- 

6+ 

ANU 35762 

30.0 

13.0 

- 

- 

8+ 

ANU 35763 

LOCATION OF TYPES: 

30.0 

7.0 



6+ 


1. Murchisonia turns: the specimens figured by de Koninck were apparently destroyed 
by fire when the Garden Palace, Sydney was burnt on 22nd September, 1882. 

2. Murchisonia (Murchisonia) turris National Museum of Victoria. Hypotype P47534, 
Shearsby Collection. Australian National University. Hypotypes ANU 35760, ANU 35761, 
ANU 35762. 

TYPE LOCALITY: 

1. Murchisonia turris, the Yass District. 

2. M. (M.) turris, P47534, Portion 208, Parish of Waroo, Yass. 

3. M. (M.) turris, the "Receptaculites" Limestone, Taemas near Yass. 

MATERIAL: 

Four hypotypes and 27 other specimens. 

DISCUSSION: 

This species can be distinguished quite easily from the type species M. (M.) bilineata by 
its considerably larger size, more angular whorl profile, shallow sinus, possession of a strongly 
reflexed columellar lip which frequently forms a slight narrow umbilicus and the distinctly 
different degree of development of the two cords bordering the selenizone. 
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At present the only known Australian species similar to M. (M.) turns is M. (Murchisonia) 
sp. A from the Emisan Bell Point Limestone Victoria (Tassell, 1978). This species is only 
represented by a small number of incomplete broken and crushed specimens so detailed 
comparison is not possible. M. (M.) turris appears to have more rounded whorls, shallower 
sinus, a selenizone which although raised above the whorl surface is considerably less 
pronounced than that of M. (Murchisonia) sp. A and a selenizone bordered by threads of 
different size. 


Murchisonia (Murchisonia) fermioni sp. nov. 
Plate 3, Figures 8,21-25 


DIAGNOSIS: 

Small, squat form of subgenus with variable selenizone border and narrow umbilicus. 
DESCRIPTION: 

Moderately small to medium, high spired, numerous whorled gastropod with a periphery 
selenizone bordered by two prominent cords; whorl profile sub-angular; suture distinct, 
impressed; from upper suture to selenizone outer whorl surface gently concave to nearly flat; 
selenizone at mid-whorl periphery; below selenizone outer whorl surface more strongly 
rounded onto base; rounded base with very shallow narrow umbilicus formed by reflexed 
columellar lip; parietal inductura absent; outer lip with moderately broad shallow sinus; 
selenizone bordered by two moderately strong cords the lower of which generally has another 
weaker cord close beneath it; concave, narrow, deep selenizone; from upper suture the outer 
lip is gently prosocline until near selenizone where it continues backwards much more 
obliquely; below the selenizone the outer lip continues forwards for a short distance before 
rounding and continuing across the base almost radially; sculpture composed principally of 
moderately fine regular collabral lines developed more strongly on the upper whorl surface 
than on the lower whorl surface; spiral sculpture limited to cords bordering the selenizone and 
a spiral depression immediately beneath the cords bordering the lower edge of the selenizone. 

DIMENSIONS: 


ANU 35746 

Ht 

13.5 

Wt 

10.0 

Hap 

Wap 

Wh 

9 

ANU 35747 

9,3 

6.8 

2.6 

- 

8 

ANU 35748 

11.5 

7,5 

2.8 

' 

6+ 

ANU 35749 

8,5 

5.5 

- 


6+ 


LOCATION OF TYPES: 

Australian National University. Holotype, ANU 35747, Paratypes, ANU 35746, 
ANU 35748, ANU 35749. 

TYPE LOCALITY: 

Chatterton's (1973) locality G in the "Receptacuiites” Limestone, Taemas near Yass. 
MATERIAL: 

Holotype, 3 paratypes and 27 other specimens. 

DISCUSSION: 

There is considerable morphological variation between species of the subgenus 
Murchisonia (Murchisonia) during the Devonian, particularly the Middle Devonian. Some 
species differ quite considerably in appearance from the type species. M.(M.) bilineata while 
of similar size to the Taemas species is considerably higher spired and has whorls which 
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expand less rapidly. Some specimens of M. (M.) fermioni are distinctly trochiform in shape 
assuming an appearance more like that of Gasconadia pustilla (Sardenson) than M. (M.) 
bilineata. The selenizone of the Taemas species is narrower than that of the type species. 
Furthermore the lower border is comprised of two cords quite close to each other. Typically 
the cord immediately below the selenizone is the more strongly developed of the two. 
Occasionally the outer or lowermost of the two cords diverges away slightly from the cord 
immediately bordering the selenizone cord. The resulting interspace is concave and gives the 
impression of a selenizone with a median thread as is found in species of Murchisonia 
(Hormotomina) and Crenulazona. However, the lower concave depression where present is 
always shallower than the selenizone and tends to be of more variable width even within the 
one individual. The Taemas species also has a small narrow umbilicus, a feature absent in the 
type species. 

M. (M.) fermioni can be distinguished by its size from most of the species of this subgenus 
from Devonian sediments in south eastern Australia, the principal exception being the similar 
sized M. (M.) pritchardi (Etheridge) from the Lilydale Limestone. This latter species can be 
distinguished by its higher spired appearance and the presence of spiral cords both above 
and below the selenizone. 


Genus Mesocoelia Perner, 1907 


TYPE SPECIES: 

Murchisonia (Mesocoelia) janus Perner, 1907; Silurian; DIouha hora, Czechoslovakia, 
DISCUSSION: 

First established as a subgenus of Murchisonia by Perner (1907), the subgenus 
Mesocoelia was synonymised with Murchisonia (Murchisonia) by Knight et al. (1960). 
Subsequently Linsley (1968) in his study of the Anderdon Limestone fauna re-established the 
genus. He considered that it could be readily distinguished from Murchisonia by its rounded 
whorls, narrow pleural angle and the low position of the selenizone. Michelia which is also high 
spired and possesses rounded whorlscan be distinguished by its lack of a distinct selenizone 
and the presence of a deep sinus in the outer lip. 


Mesocoelia quarki sp. nov. 
Plate 4, Figures 1 -3 


DIAGNOSIS: 

Small to medium high spired, numerous whorled gastropod with rounded whorls, low 
selenizone and limited spiral cords. 

DESCRIPTION: 

Small to medium high spired numerous whorled gastropod with rounded whorls and 
selenizone low on the outer whorl, selenizone bounded by fine threads immediately below 
mid-whorl periphery; distinct impressed sutures; base flattened with small narrow umbilicus 
sometimes developed; aperture sub-circular; thin straight columellar lip reflexed; parietal 
inductura thin or wanting; thin outer lip apparently with broad shallow sinus otherwise 
unknown; sculpture composed of two spiral cords bordering the selenizone and two others, 
one at the basal periphery of the outer whorl surface, the other immediately bordering the 
suture; collabral lines unknown. 

DIMENSIONS: 


Ht 

21.5 

25.6 

15.6 
12,3 


Wt 

4.3 
6.5 

3.3 
2.1 


Hap 


Wap 


Wh 

12 + 

12 + 

10 + 

12 + 


ANU 35813 
ANU 35814 
ANU 35815 
ANU 35816 
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LOCATION OF TYPES: 

Australian National University, Holotype, ANU 35813. Paratypes, ANU 35814, 
ANU 35815, ANU 35816. 

TYPE LOCALITY: 

"Receptaculites" Limestone, Taemas near Yass. 

MATERIAL: 

Holotype, three paratypes and two other specimens. 

DiSCUSSION: 

The species from Taemas is distinguishable from M. janus by its considerably smaller 
size, being only about half the height of the type species. In this respect it is comparable with M. 
obstipistura Linsley from the Anderdon Limestone. However, this latter species while having 
more prominent spiral cords bordering the low selenizone lacks the spiral cords at the upper 
and lower edges of the outer whorl surface that are found on the Taemas species. 

Genus Michelia F. A. Roemer, 1852 


TYPE SPECIES: 

Michelia cylindrica Roemer, 1852; Devonian; Bockswiese, near Clausthal, Germany. 

Michelia darwini (de Koninck), 1876 
Plate 4, Figures 4-6 

1876 Niso darwinii de Koninck, p. 127, pi. 4. figs. 11,11 a-c. 

1898 Vetotuba darwinii (de Koninck); Dun, p. 101 . English translation of above. 

1916 Coetocau/us darwinii (de Koninck); Chapman, p. 86. 

1941 Niso darwinii de Koninck; Knight, p. 382. 

1976 Michelia darwini (de Koninck); Tassell, p. 16, pi. 1, figs. 1,2. 

DIAGNOSIS: 

Small to medium, narrowly umbilicate cyrtoconoid gastropod. 

DESCRIPTION: 

Small to medium, high spired cyrtoconoid gastropod; numerous whorls; whorl profile 
gently convex to nearly flat; sutures shallow impressed; base gently rounded with angular 
periphery; narrowly umbilicate; aperture sub-rhomboidal; columellar lip straight and thin outer 
lip thin; suggestion on some specimens of a pseudoselenizone developed; sculpture 
unknown. 

DIMENSIONS: 



Ht 

Wt 

Wh 

ANU 35793 

19.5 

7.3 

17 

ANU 35794 

12.9 

5.1 

9 

ANU 35795 

19.3 

5.8 

12 


LOCATION OF TYPES: 

Australian National University. Hypotypes, ANU 35767, ANU 35775, ANU 35778. 
DISCUSSION: 

Michelia darwini and Michelia brazieri (Etheridge) from the Lilydale Limestone were 
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discussed at some length by Tassell (1976), The study of these additional specimens 
contributes to that discussion principally in noting the suggestion of a pseudoselenizone in 
some of the specimens from Taemas. 


Genus Stegocoelia Donald, 1899 
Subgenus Stegocoelia (Stegocoelia) Donald, 1889 


TYPE SPECIES: 

Murchisonia (Stegocoelia) compacta, Donald 1899; Lower Carboniferous; Glencart, 
Dairy, Scotland. 

DISCUSSION: 

The occurrence of a member of this genus In the "Receptaculites” Limestone extends 
both the geographic distribution and stratigraphic range of the subgenus. Previously it ranged 
from the Early Carboniferous to the Middle Permian. 


Stegocoelia (Stegocoelia) bononi sp. nov. 
Plate 4, Figures 7-10 


DIAGNOSIS: 

Small, variable, high spired gastropod with selenizone immediately above mid-whorl 
periphery and spiral sculptural elements. 

DESCRIPTION: 

Small, variable, high spired gastropod with selenizone immediately above mid-whorl 
periphery; whorl profile sub-rounded; Impressed, moderately deep sutures; base rounded 
with small narrow umbilicus; aperture sub-circular; thin, gently arcuate columellar lip, 
reflexed; parietal inductura thin or wanting; thin outer lip with shallow reasonably broad sinus; 
concave selenizone bordered by two cords, lower of which forms whorl periphery; from upper 
suture to the upper cord the outer lip passes almost radially with only a slight backward 
obliquity; below this cord it passes backward much more strongly to the selenizone border; 
below the selenizone outer lip continues forward to lower cord after which it continues almost 
radially across the base; sculpture composed of spiral and collabral elements; two cords 
comprise spiral sculpture, there being one above and belowthe selenizone which is bordered 
by two cords; collabral lines fine regular and closely spaced; tendency for nodes to develop 
where the collabral lines cross the uppermost cord. 

DIMENSIONS: 


Ht 

11.8 

8.3 

9.1 
11.6 

9.3 

7.1 
9.3 

5.1 
11.0 

8,5 


Wt 

5.3 
4.1 
4.6 

4.3 
4.1 

3.5 
4.1 

2.6 
4.1 
4.0 


Hap 


Wap 


Wh 

9 

8 

9 

10 

9 

7 

7 
6 
9 

8 


ANU 35750 
ANU 35751 
ANU 35752 
ANU 35753 
ANU 35754 
ANU 35755 
ANU 35756 
ANU 35757 
ANU 35758 
ANU 35759 


0.6 

1.3 


1.8 

1.8 

2,0 


1.5 


1.3 

2.0 

1,8 


0.8 

1.6 


LOCATION OF TYPES: 
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TYPE LOCALITY: 

"Receptaculites" Limestone, Taemas near Yass. 

MATERIAL; 

Holotype, nine paratypes and more than 600 other specimens. 

DISCUSSION: 

S. (S.) bononi is the most abundant gastropod in the "Receptaculites" Limestone and is 
one that exhibits considerable variation in its general appearance. It ranges from being a 
relatively squat form to thin, quite high spired forms. Few if any of these thin high spired forms 
are as extreme in their appearance as S. (Hypergonia) quadricarinata (McCoy), the type 
species of this subgenus of Stegocoelia. For this reason the Taemas form has been assigned 
to the subgenus S. (Stegocoelia). 

Comparison of S. (S.) boson! with S. fS.) compacta reveals a number of differences. The 
selenizone of the Taemas species while above the whorl periphery is lower than that of S. ("S,; 
compacta. Its lower cord bordering the selenizone forms the whorl periphery as does that of S. 
(H.) quadricarinata. Furthermore the selenizone of S. fS.J compacta would appear to originate 
from a narrower and shallower sinus in the outer lip. The collabral elements of S. (S.) bosoni 
are less persistent than those of the type species. 

The two distinct cords, nature and position of the selenizone and the variability of shape 
all serve to distinguish this species from the small forms otMurchisonia known from the Early 
Devonian of south-east Australia. 

Family PSEUDCPHCRIDAE S. A. Miller, 1889 
Genus Taemasotrochus gen. nov. 


TYPE SPECIES: 

Taemasotrochus giganticus sp. nov.; Lower Devonian; "Receptaculites" Limestone, 
Taemas near Yass, New South Wales, 

DESCRIPTICN: 

Medium to large trochiform gastropod with peripheral frill and wide umbilicus; irregular 
sutures; whorl profile gently rounded; angular periphery forms extended overhanging at times 
undulatory frill; outer lip strongly prosocline from upper suture to angular whorl periphery, it 
then continues strongly obliquely backwards as the basal edge of the peripheral frill to the 
edge of the whorl base where it is gently prosocyrt to the columellar lip; sculpture composed of 
fine to slightly foliaceous growth lines; nodes on the upper whorl surface can be developed. 

DISCUSSICN; 

Superficially there is considerable similarity between Taemasotrochus and 
Euomphalopterus (Euomphalopterus) known from the Middle and Late Silurian of Europe and 
North America. Both are medium to large low trochiform gastropods with a prominent 
peripheral frill. Flowever, closer examination reveals substantial differences in the nature and 
shape of the apertures of the two genera. Linsley et al. (1978) in their discussion of 
Euomphalopterus noted that the 'anterior edge of the frill extends convexly forward of the 
aperture in the form of a concave channel'. This can be clearly seen in E. (Euompha;opterus) 
alatus (Wahlenberg) from the Middle Silurian, near Ironbridge, Britain (see Plate 4, Figures 


The anterior edge of the aperture and frill of Taemasotrochus rather than extend convexly 
forward, extend convexly strongly backwards. In this most important feature it is very 
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similar to other genera assigned to the Pseudophoridae. Of these genera, Taemasotrochus 
resembles in general appearance the Late Silurian Hystricoceras Jahn from Europe, but it 
lacks the development of the semi-tubular projection of the periphery characteristic of that 
genus. All of the Early Devonian genera of this family are clearly distinguishable from 
Taemasotrochus. Pseudotectus Perner from the Early Devonian Koneprusy Limestone of 
Czechoslavakia is considerably higher spired and lacks an umbilicus, Scalaeotrochus 
Etheridge known from the Early Devonian of south-eastern Australia and the Middle Devonian 
of North America is higher and is characterised by an abundance of callus deposits in the 
apertural region and periphery frill. Pseudophorous Meek was discussed by Linsley et at. 
(1978) who considered it to be still known only poorly. They feel there Is no definite evidence 
for the presence of a frill. Even if it is found to possess a frill it can be distiguished from 
Taemasotrochus by its higher shape, gentle concave whorl profile and the nature of its 
umbilical region. 


Taemasotrochus giganticus sp. nov. 
Plate 4, Figures 11,12,15-20 


DIAGNOSIS: 

Medium to large low trochiform gastropod with peripheral frill, wide open umbilicus and 
strong prosocline outer lip. 

DESCRIPTION: 

Medium to large low trochiform gastropod with peripheral frill and wide umbilicus; 
irregular sutures flush to slightly protruding; whorl profile gently rounded more so in early 
whorls; periphery angular forming extended overhanging at times undulatory frill; relatively 
straight columellar lip slightly thickened and oblique outwards; parietal inductura thin or 
wanting; outer lip strongly prosocline from the upper suture to the angular whorl periphery, 
then continues strongly obliquely backwards asthe basal edge of the periphery frill to the edge 
of the whorl base where It is gently prosocyrt to the edge of the columellar lip; umbilicus wide 
and open without callus or lamella development: collabral growth lines fine to slightly 
foliaceous on outer whorl surface; possibility of nodes being developed on upper whorl 
surface; collabral lines on base finer; in later whorls periphery frill persists to conceal the upper 
suture of the succeeding whorl, 

DIMENSIONS: 



Ht 

Wt 

Hap 

Wap 

Wh 

ANU 35801 

9 

29* 

6 

10 

6+ 

ANU 35802 

40 

80 

20 

22 

4+ 

ANU 35803 

9 

27 

7 

10 

3+ 

ANU 35804 

10 

20 

6 

11 

6 

ANU 35805 

8 

15 

4 

7 

6 


LOCATION OF TYPES: 

Australian National University. Holotype, ANU 35802. Paratypes, ANU 35801, ANU 35803, 
ANU 35804, ANU 35805, ANU 35806, ANU 35807. 

TYPE LOCALITY: 

"Receptaculites" Limestone, Taemas near Yass. 

MATERIAL: 

Holotype, four paratypes and 7 other specimens. 
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DISCUSSION: 

Linsley et al. (1978) discussed a number of Palaeozoic gastropods possessing broad 
peripheral frills. By comparison with living gastropods, they concluded that the broad frill may 
have served principally as a means of propping or elevating the aperture above the substrate. 
In this context Euomphalopterus is discussed at some length as are some of the genera 
assigned to the Pseudophoridae. The considerable gross similarity between Taemasotrochus 
and Euomphalopterus would strongly suggest that it adopted such a mode of life as well. In this 
life mobility was restricted to some degree by the peripheral frill which was capable of 
supporting the shell above a firm substrate. 

As with Euomphalopterus small specimens ot Taemasotrochus possess only a small 
peripheral fringe which suggests that the juvenile forms did lead a more active life than the 
larger forms. 

The species Euomphalus bigsbyi described by de Koninck from a black argillaceous 
limestone in the Yass District is most probably the same species as this. Both are large low 
trochiform gastropods with a wide open umbilicus and a prosocline outer lip. The material 
available to de Koninck did not permit him to fully describe the gastropod, in particular the 
nature of its periphery. As this area is of particular diagnostic importance the assignment of 
this species to E. bigsbyi cannot be made with confidence. 

Family CODOCHEILIDAE S. A. Miller, 1889 
Genus Mitchellia de Koninck, 1876 


TYPE SPECIES: 

Mitchellia striatula de Koninck, 1876; Lower Devonian; black argillaceous limestone from 
the Yass District. 

DISCUSSION: 

When de Koninck described this genus he had available for study only one specimen. He 
proposed that the genus he erected for this specimen be placed in the family Buccinidae "and 
near the genus 'Columbella' " (de Koninck, 1876). Later Fischer (1887) placed the genus 
Mitchellia in the Subulitidae and considered it to be close to the genus Euchrysallis. Knight's 
(1941) redescription of the genus was based upon de Koninck's original description and 
single illustration. From this limited information he noted tentatively that the “aperture at 
gerontic stages seemingly narrow and seemingly twisted upwards and backwards on itself so 
that although the shell is dextral the aperture is on the left". Subsequently Knight et al. (1960) 
considered Mitchellia a synonym of the genus Scoliostoma Braun characterised by a last 
whorl which is "twisted upward and on its own axis so that (the) explanate aperture is well 
above mid-height on (the) spire and facing opposite to (the) usual direction" . Their decision to 
consider Mitchellia in this manner is understandable in view of the lack of information about 
the Taemas species. 

Re-examination of the species from Taemas shows clearly that it differs substantially 
from Scoliostoma in the nature of its gerontic growth stages. Rather than twisting outward and 
upward so that the explanate aperture is above the mid-height of the spire Mitchellia twists 
outwards and downwards. As importantly Scoliostoma lacks the major lateral construction of 
the whorl at the commencement of the gerontic growth stage. Thus the organization of both 
Scoliostoma and Mitchellia during their gerontic growth stages differs markedly and warrants 
the maintenance of two separate genera. 

Mitchellia striatula de Koninck, 1876 
Plate 5, Figures 8,11-17 

1876 Mitchellia striatula de Koninck, p. 128, pi. 4, fig. 12. 

1887 Mitchellia striatula de Koninck; Fischer, p. 771. 

1941 Mitchellia striatula de Koninck; Knight, p. 198. 
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DIAGNOSIS: 

Medium high spired gastropod without selenizone or sinus; onset of gerontic growth 
stage marked by a major lateral constriction of the whorl; gerontic growth stage whorl twists 
outwards and the aperture commences to face in the opposite direction to that of the ephebic 
phase; numerous spiral threads of early growth stages absent on gerontic growth stages. 

DESCRIPTION; 

Medium high spired numerous whorled gastropod with rounded whorl profile and 
impressed distinct sutures; base rounded in all but final growth stage; narrow umbilicus; 
aperture in early growth stages sub-ovoidal; moderately thin inner lip; outer lip opistocyrt in 
early growth stages; sculpture in early growth stages composed of numerous fine spiral 
threads; growth lines typically finer than spiral elements in early growth stages but in some 
they are of equal strength in the whorl having a tesselated appearance; commencement of 
gerontic stage last whorl marked by a major lateral whorl constriction resulting in a narrow 
elongate aperture; last whorl of gerontic growth stage disjunct, and twisted outwards; inner lip 
grows more rapidly than outer lip so that the aperture commences to face in the opposite 
direction to that in the ephebic stage; inner and outer lips of gerontic stage much thicker than 
in preceding growth stages; inner lip strongly prosocline with prominent growth rugae 
developed; tendency for inner lip to become explanate; outer lip straight to opistocyrt with 
prominent growth rugae; lack of spiral sculptural elements in gerontic growth stage (these 
stop at lateral construction); prominent growth rugae characteristic of gerontic growth stage 
absent in earlier stages. 

DIMENSIONS: 



Ht 

Wt 

ANU 35786 

20.0* 

- 

ANU 35787 

- 

- 

ANU 35788 

- 

- 

ANU 35789 

15.0 

8.6 

ANU 35790 

17.3 

7.5 

ANU 35791 

15.8 

8.1 

ANU 35792 

- 

- 


Hap 

Wap 

Wh 

- 

- 

5+ 

6.5 

2.1 

- 

3.5 

0,5 

- 

5.1 

2.1 

6+ 

5,5 

- 

8+ 

5,5 

2.3 

5+ 

3.8 

1.0 

- 


LOCATION OF TYPES: 

1. The specimens figured by de Koninck was apparently destroyed by fire when the 
Garden Palace, Sydney was burnt on 22nd September, 1882, 

2. Australian National University. Hypotypes, ANU 35789, ANU 35790, ANU 35791, 
ANU 35792. 

TYPE LOCALITIES: 

1 The specimen described by de Koninck was collected by the Rev. W. B. Clarke from a 
black argillaceous limestone in the Yass District. 

2. "Receptaculites" Limestone, Taemas near Yass. 

MATERIAL: 


Four holotypes and eight other specimens. 

DISCUSSION: 

M. striatula is one of the two high-spired gastropods from the Receptaculites Limestcme 
that are characterised by their bizarre gerontic growth stage. Both M. striatula and the 
gastropod Murchisonia (Ostioma) bloomlieldia Tassel have a gerontic growth stage in which 
the whorl becomes disjunct and twists outwards. However, the onset of the gerontic growth 
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Stage in M. (Ostioma) bloomfieldia is not characterised by a major lateral constriction of the 
whorl resulting in a very narrow elongate aperture as in M. striatula. The constriction in the 
whorl at the beginning of the gerontic growth stage and the increasingly explanate nature of 
the aperture in this growth stage suggests that Mitchellia underwent a major behavioural 
change at this time in its life. 

The development of an explanate outward turning aperture by Mitchellia is similar to that 
developed by the Ordovician genus Gasconadia Ulrich which Linsley (1978) considers may 
have been an adaptation to a less mobile mode of life in which defence was achieved by the 
aperature being clamped firmly against the substrate without the necessity of elevating the 
spire ratherthan withdrawing deeply in to the shell. The presence of a major whorl constriction 
at the commencement of the gerontic growth stage which would inhibit or retard the speed at 
which the body could be retracted also suggests that the ‘clamping’ method of defence would 
have been of advantage to Mitchellia. 

Family LOXONEMATIDAE Koken, 1889 
Genus Loxonema Phillips, 1841 


TYPE SPECIES: 

Terebra ? sinuosaJ. de C, Sowerby, 1839: Middle Silurian; Garden House, near Aymertry, 
Shropshire, Britain. 


Loxonema altacostatum sp. nov. 

Plate 5, Figures 22-27 

1876 Loxonema anglicum d’Orbigny; de Koninck, p. 124, pi, 4, fig. 9. 

DIAGNOSIS: 

Medium high spired gastropod with strong high costae and shallow broad sinus. 
DESCRIPTION: 

Medium high spired numerous whorled gastropod with rounded whorl profile; periphery at 
mid-whorl in early growth stages but gradually descends in the later stages to the lower half of 
the whorl; sutures distinct, impressed; base rounded; umbilicus lacking; aperture sub-ovoidal; 
long columellar lip curved and reflexed; parietal lip thin; thin outer lip distinctly opistocyrt with 
deepest point of sinus being at mid-whorl; sculpture composed of prominent curved costae 
that parallel the outer lip and extend from the upper to the lower suture; costae change 
dramatically in appearance and frequency during growth; in early growth stages costae low, 
fine and closely spaced, with growth becoming higher thicker and more widely spaced; in the 
final growth stages of the largest specimens costae tend to become lower and more closely 
spaced again; fine collabral lines also developed between and on costae; no other sculptural 
elements present. 

DIMENSIONS; 


F.46929 

Ht 

56.4 

Wt 

14.2 

Hap 

Wap 

Wh 

7 

ANU 35808 

65.0 

15.0 

12,0 

8.0 

12 

ANU 35809 

37,0 

9.0 

6.0 


9 

ANU 35810 

31.0 

11.0 

_ 

8.0 

5 

ANU 35811 

21.0 

8.0 

- 


5 


LOCATION OF TYPES: 

1. Australian Museum. Paratype F.46929. Fletcher (1971) noted that this specimen was 
one of the specimens used by de Koninck to produce the composite illustration (de Koninck, 
1876, pi. 4, fig. 9). 
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2. Australian National University. Holotype, ANU 35808, Paratypes, ANU 35809, 
ANU 35810, ANU 35811, ANU 35812. 

TYPE LOCALITY: 

1. De Koninck (1876) noted that the several specimens he studied were collected by Rev. 
W. B. Clarke from a black limestone in the Yass District. The label accompanying specimen 
F.46929 is more specific giving the locality as Taylors, Murrumbidgee, New South Wales. 

2. Australian National University specimens were collected at Chatterton’s (1973) 
locality B in the “Receptacuiites" Limestone, Taemas near Yass. 

MATERIAL: 

Holotype, 4 paratypes and 42 other specimens. 

DISCUSSION: 

Loxonema altacostatum can be distinguished from the type species L. sinuosum (J. de C. 
Sowerby) by a number of features. The type species has sculpture limited to fairly fine, closely 
spaced collabral lines which contrast markedly with the strong, high and to a degree variable 
costae of the Taemas species. The broader sinus of L, altacostatum is also shallower than that 
of the type species. In this respect L. altacostatum more closely resembles L. australis 
(Chapman) from the Lilydale Limestone. 

L. anglica was erected by d’Orbigny fora Devonian species from Brushford, North Devon, 
described by Phillips (1841) and considered by him to be the same as L. rugifera (Phillips), a 
Carboniferous species from Yorkshire. The quite distinct nature of the two species has been 
indicated by d’Crbigny (1850), de Koninck (1876) and Whidborne (1896). While the Devonian 
species has prominent arcuate costae over the entire surface, those on the Carboniferous 
species are confined to the lower part of the outer whorl surface. Whidborne noted that "this 
distinction is observable even in Phillips’ own description of his two shells". De Koninck also 
noted that the Devonian form is more elongate and has a smaller pleural angle of about 12° 
compared with the Carboniferous form which has an angle of 18°-20°. 

Comparison between L. altacostatum and that figured by Phillips (1841) is limited by the 
nature of preservation of the material from Devon. However, the costae of the Taemas species 
appear to be higher, wider and more strongly arcuate as well as being more widely spaced. 
Whidborne’s illustration of an external mould of a specimen from Braunton, Devon also differs 
in the same respects from the Taemas species. In view of these differences the species 
described by de Koninck from the Taemas area is considered not to be L. anglicum but rather 
a related species. 

Family PALAEOZYGOPLEURIDAE Horny, 1955 
Genus Palaeozygopleura Horny, 1955 


TYPE SPECIES: 

Zygopleura alinae Perner, 1907; Lower Devonian; Dvorce Limestone, Prague, 
Czechoslovakia. 

DISCUSSION: 

The presence of a species of this genus at Taemas extends the biogeographic range of 
the genus which was previously confined to Europe and North America. 

Palaeozygopleura muoni sp. nov. 

Plate 5, Figures 18-21 
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DIAGNOSIS; 

Typical form of genus with numerous fine subdued costae. 

DESCRIPTION: 

Small to medium high spired numerous whorled gastropod; whorl profile gently rounded 
between impressed shallow suture; base rounded; umbilicus absent; collumellarlip reflexed, 
arcuate; parietal inductra absent; outer lip with very shallow broad sinus, having its deepest 
point at about the mid-whorl periphery; no sinus or selenizone developed; sculpture 
composed of closely spaced moderately coarse costae; protoconch unknown. 

DIMENSIONS: 



Ht 

Wt 

Hap 

Wap 

Wh 

ANU 35817 

14.1 

4.1 

6.0 

2.3 

12 

ANU 35818 

13.5 

4.0 

3.3 

1.6 

10 

ANU 35819 

5.3 

2.5 

1.6 

1.0 

7 

ANU 35820 

6,3 

2.5 

1.6 

1,1 

8 


LOCATION OF TYPES: 

Australian National University. Holotype, ANU 35817. Paratypes, ANU 35818, ANU 35819, 
ANU 35820. 

TYPE LOCALITY: 

"Receptaculites" Limestone, Taemas near Yass. 

MATERIAL; 

Holotype, 3 paratypes and 15 other specimens. 

DISCUSSION: 

P. muoni resembles the type species P. alinae quite closely being of similar size with an 
equally shallow sinus developed in the outer lip. However, the Taemas species can be 
distinguished by its finer, more numerous and more subdued costae. In this respect it more 
closely resembles P. joanni Linsley from the Anderdon Limestone. In turn the latter species 
can be distinguished from the Taemas species by its tendency to develop a noticeably deeper 
sinus. 

P. muoni can be readily distinguished from Loxonema australis (Chapman) occurring in 
the Lilydale Lirriestone. This latter species not only has a deeper sinus located higher on the 
outer lip but it is also substantially larger, being about twice the size of P. muoni. 

The early growth stages of P. muoni can be distinguished readily from those of L. 
altacostatum also occurring in the "Receptaculites" Limestone. The latter typically has a 
flatter more subdued whorl profile, deeper sutures, relatively deep broad sinus located in the 
upper half of the outer lip and coarser, less finely spaced contae. 

Family PSEUDOZYGOPLEURIDAE Knight, 1930 
Genus Hemizyga Girty, 1915 
Subgenus Hemizyga (Hyphantozyga) Knight, 1930 

TYPE SPECIES: 

Hemizyga (Hyphantozyga) gracilis Knight, 1930; Late Carboniferous; Missouri, U.S.A. 
DISCUSSION: 

The occurrence at Taemas represents an extension of the geographic range of the 
subgenus which has not otherwise been recorded in Australia. 
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Hemizyga (Hyphantozyga) granifera (de Koninck), 1876 
Plate 5, Figures 1 -5 

1876 Murchisonia granifera de Koninck, p. 121, pi. 4, fig. 6. 

DIAGNOSIS: 

Small high spired turbiniform gastropod with rounded whorl profile and shallow adpressed 
sutures; sculpture composed of strong widely spaced collabral lines and numerous strong 
spiral elements forming reticulate pattern on the whorl surface. 

DESCRIPTION: 

Small turbiniform gastropod with moderately high spire; whorl profile rounded; shallow 
adpressed sutures; base rounded; umbilicus absent; aperture sub-ovoidal; reasonably thin, 
straight, reflexed columellar lip; parietal lip inductura thin or wanting; outer lip distinctly 
prosocline, lacking any suggestion of a selenizone or slit being developed; sculpture 
composed of strong widely spaced collabral lines and strong spiral elements which intersect 
to form a reticulate pattern over the whorl surface; in some cases at the intersections of the 
spiral and collabral elements there is a tendency to result in the formation of a row of pustules 
on the whorl surface; in about the fourth or fifth whorl spiral costae develop between the cords 
with growth. 

DIMENSIONS; 



Ht 

Wt 

Hap 

Wap 

Wh 

ANU 35797 

6,0 

3.3 

- 

- 

7 

ANU 35798 

5.5 

3.0 

11 

5 

6 

ANU 35799 

4.6 

2.8 

10 

7 

6 

ANU 35800 

5.3 

2.6 

- 

- 

6 


LOCATION OF TYPES; 

1. Murchisonia granifera, the specimen figured by de Koninck is believed to have been 
destroyed by fire when the Garden Palace, Sydney, was burnt on 22 September, 1882. 

2. Hemizyga (Hyphantozyga) granifera. 

Australian National University. Holotype, ANU 35797. Paratypes, ANU 35798, ANU 35799, 
ANU 35800, 

TYPE LOCALITY: 

1. Murchisonia granifera, grayish argillaceous limestone, Yass District 

2. Hemizyga (Hyphantozyga) granifera. 

"Receptaculites" Limestone, Taemas near Yass. 

MATERIAL: 

Neotype, three hypotypes and four other specimens. 

DISCUSSION: 

H. (H.) granifera possesses a whorl sculpture pattern that is quite distinct from any other 
known gastropod from Taemas. Comparison of the specimens from Taemas with de 
Koninck’s original description and illustration of Murchisonia granifera from the Yass District, 
which would appear to possess similar sculpture, is difficult. De Koninck s description noted 
that "the surface is ornamented with five rows of small granulations parallel to one another as 
well as to the suture”. H. (H.) granifera has five major spiral cords on the outer whorl surfaqp 
which can in some specimens assume a nodose appearance because of the intersection of 
the cords with the raised collabral lines. Both species are of a similar size. The aperture of both 
species would appear to be very similar. The most important difference is the presence of a 
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selenizone near the upper suture of M. granifera. If there were a selenizone present it would 
clearly differentiate M. granifera from H. (H.) granifera which does not possess a selenizone. 

In the large collection of gastropods studied from Taemas there are none which in any 
way compare with M. granifera except H. (H.) granifera. If there were two quite distinct 
gastropods occurring in the Yass District it might be expected that there would be some 
examples of M. granifera in sample studied which exceeded 1000 specimens. In view of the 
similarities between these two species and the size of the sample studied it is considered that 
they are most probably one of the same. As de Koninck's type specimen is presumed to have 
been lost in the Garden Palace fire, the specimen ANU 35797 from the Receptaculites’ 
Limestone, Taemas, near Yass is designated as the neotype. 

Comparisons of H. (H.) granifera with the type species reveals only slight differences. The 
latter although smaller is higher spired than the Taemas species. However, the sculptural 
elements considered by Knight (1930) a principal characteristic of the subgenus are similar, 
consisting in both cases of sub-equal collabral and spiral elements. 

Family SUBULITIDAE Lindstrom, 1884 
Subfamily SUBULITINAE Lindstrom, 1884 
Genus Subulites Emmons, 1842 
Subgenus Subulites (Fusispira) Hall, 1872 

TYPE SPECIES: 

Fusispira ventricosa Hall, 1872; Middle Ordovician; De Pere, Wisconsin, U.S.A. 

Subulites (Fusispira) sp. 

Plate 5, Figures 6, 7, 9,10 

DESCRIPTION: 

Small subulate gastropod with straight spire and gently convexly arched whorls; distinct 
impressed sutures; lower suture located at periphery of preceding whorl; slender extended 
base; umbilicus absent; aperture narrow elongate, otherwise poorly known; thin columellar lip 
straight with suggestion of presence of an anterior notch; outer lip thin otherwise unknown; 
sculptural elements absent; last whorl occupies about half of the total height of the shell. 


DIMENSIONS: 



Ht 

Wt 

Wh 

ANU 35832 

5.8 

3.3 

5 

ANU 35833 

4.1 

2.3 

5 

ANU 35834 

LOCATION OF TYPES: 

5.3 

2.8 

5 


Australian National University. Figured specimens ANU 35833, ANU 35834. 

MATERIAL: 

Two figured specimens and three other specimens. 

DISCUSSION: 

The small size of this form readily distinguishes it from the considerably larger Subulites 
(Fusispira) sp. from the Lilydale Limestone (Tassell, 1980). Its small size also distinguishes it 
from the type species which is more fusiform in shape than either this or the Lilydale species. 

Genus Leptoptygma Knight, 1936 

TYPE SPECIES: 

Auriptygma virgatum Knight, 1931; Upper Carboniferous; Knight's (1931) locality 43, near 
Lackland Station, Missouri, U.S.A. 
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DISCUSSION: 

The presence at Taemas of this genus is of considerable significance as it not only 
extends the geographic range of the genus but also extends its stratigraphic range to include 
the Early Devonian. Previously the genus was known only from the Carboniferous of North 
America and Asia. 


Leptoptygma australe sp. nov. 
Plate 6, Figures 1-10 


DIAGNOSIS: 

Small variably fusiform gastropod with obscure fold developed on the columellar lip. 
DESCRIPTION: 

Small variably fusiform gastropod with obscure fold developed on the columellar lip; 
distinct sutures vary from adpressed to weakly impressed; whorl profile moderately well 
rounded; base rounded somewhat extended; umbilicus absent; variably sub-ovoidal aperture 
may be extended adapically; columellar lip thin adapically, thickens adapically where obscure 
broad subdued siphonal fold developed immediately below junction with parietal lip; degree of 
development of siphonal fold variable; siphonal notch very shallow and broad; parietal 
inductura apparently lacking; outer lip straight without backward obliquity; sculpture 
apparently lacking apart from occasional growth rugae; colour patterns on one specimen 
composed of moderately wide alternating light and dark spiral bands. 

DIMENSIONS: 



Ht 

Wt 

Hap 

Wap 

Wh 

ANU 35764 

9,8 

5.1 

3.5 

2.1 

8 

ANU 35765 

9,6 

6,6 

5.1 

3.0 

7+ 

ANU 35766 

8.3 

4.6 

4.3 

- 

8 

ANU 35767 

12.6 

7.5 

- 

- 

8 

ANU 35768 

8.5 

4.8 

4.6 

2.0 

7 

ANU 35769 

12.1 

6.2 

- 

- 

4+ 

ANU 35771 

10,8 

6.8 

5.1 

2.6 

7+ 


LOCATION OF TYPES: 

Australian National University. Holotype, ANU 35764. Paratypes, ANU 35765, ANU 35766, 
ANU 35768, ANU 35769, ANU 35771. 

TYPE LOCALITY: 

Chatterton's (1973) locality B in the "Receptaculites" Limestone, Taemas near Yass. 
MATERIAL: 

Holotype, 7 paratypes and 32 other specimens. 

DISCUSSION: 

The fusiform shape of L. australe varies considerably between the fusiform shapes 
typified by Subulites (Fusispira) ventricosus (Hall) and Bulimorpha bulimiformis (Hall). In this 
respect it is comparable with L. virgatum, the type species as figured by Knight (1931, pi. 25, 
figs, 2a-d) which exhibits a variably fusiform shape. Comparison of L. australe with the similar 
sized type species reveals that the latter has a more strongly developed columellar fold and 
siphonal notch than the Taemas species. However, the columellar fold of L australe still 
remains a distinct feature of this gastropod. 

The colour banding on the specimen of L. australe is of interest as it is one of the first 
occurrences of such a feature in middle Palaeozic gastropods from Australia. The banding of 
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L. australe is similar to that of the type species, consisting of alternating lighter and darker 
bands. As with the type species there are two darker bands and three lighter ones. 

Subfamily SOLENISCINAE Wenz, 1938 
Genus lanthinopsis Meek & Worthen, 1866 


TYPE SPECIES: 

Platyostoma ? tumida Meek & Worthen, 1861; Upper Carboniferous; Grayville, Illinois, 
U.S.A. 

DISCUSSION: 

This cosmopolitan genus has been recorded from most regions of the world so its 
presence in Australia is not unexpected, 

lanthinopsis ornatus sp. nov. 

Plate 6, Figures 11-18 


DESCRIPTION: 

Small fusiform gastropod with distinct groove and columellar fold developed on the 
columellar lip and visible externally; distinct shallow sutures generally adpressed; whorl 
profile gently rounded between sutures; base somewhat extended; umbilicus absent; 
columellar lip thin abapically, but thickens to form the columellar fold next to the distinct 
groove which occupies the junction between the columellar and parietal lips; parietal 
inductura wanting; well within aperture a second very prominent posterior fold is generally 
developed about and above the groove; internally the groove is a very distinct feature 
bordered by distinct columellar and posterior folds; outer lip either straight or very gently 
oblique backwards from upper suture for a short distance before continuing forwards very 
gently across the mid-whorl periphery and onto the base; sculpture frequently present 
consisting of distinct closely spaced collabral lines; colour pattern consists of a single broad 
light band about mid-whorl and a less well developed narrow light band immediately beneath 
the upper suture on an otherwise dark whorl. 

DIMENSIONS: 



Ht 

Wt 

Hap 

Wap 

Wh 

ANU 35772 

8.5 

6.0 

2.8 

1.5 

8 

ANU 35773 

6.5 

3.1* 

1.8 

- 

7 

ANU 35774 

7.8 

3.6* 

- 

- 

7 

ANU 35775 

10,0* 

5.1* 

3.0 

1.5 

9 

ANU 35776 

7.5* 

4.1 

1.6 

1.1 

5+ 

ANU 35777 

7.5* 

3.8 

- 

. 

6+ 

ANU 35778 

8.1 

5.3 

- 

- 

4+ 


LOCATION OF TYPES: 

Australian National University. Holotype, ANU 35772. Paratypes, ANU 35770 ANU 35773, 
ANU 35774, ANU 35776, ANU 35777, ANU 35828, ANU 35835. 

TYPE LOCALITY: 

Chatterton's (1973) locality B in the "Receptaculites" Limestone, Taemas near Yass. 
MATERIAL: 

Holotype, 5 paratypes and 15 other specimens. 
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DISCUSSION: 

The development of a prominent posterior fold on the parietal lip in the species from the 
Taemas leaves little doubt that it is a member of the Soleniscinae, Many of the genera 
currently assigned to this subfamily have been the subject of considerable confusion and 
misunderstanding (Knight 1931,1941). 

Knight et al. (1960) recognised five genera in the subfamily, three of which are confined to 
the Permian. Of the remaining two Soleniscus is considered by them to range from the Early 
Carboniferous through to the Middle Permian. This genus is characterised by the development 
of an externally visible small siphonal notch, an internal siphonal canal, an elevated parietial 
fold and an absence of sculpture. 

Comparison of I. ornatus with the type species Soleniscus typicus Meek and Worthen 
from the Late Carboniferous of Illinois reveals numerous differences. Externally the presence 
of distinctive sculptural elements on the Taemas species contrasts with the typically smooth, 
almost polished, surface of the type species. This latter species also has a distinctly elongated 
fusiform shape with a very elongated aperture and as illustrated by Knight (1931,1941) there 
is little variation in its shape. In comparison the Taemas species although fusiform is distinctly 
less elongate and this is particularly true of the body whorl and aperture. 

The arrangement of the siphonal elements of these two species differ in many ways. S. 
typicus has a deep narrow siphonal canal developed at the junction of the columellar and 
outer lips. Immediately posterior to this on the columellar lip a low inconspicuous siphonal fold 
is developed, bordered in turn by a groove of similar dimensions. Finally, posterior to this 
groove a posterior fold is developed. This last fold is quite prominent within the shell but-ends 
gradually in the aperture so that its external expression is only slight in an undamaged 
aperture. It requires the aperture to be broken away for about one quarter of a whorl before its 
maximum development can be seen (Knight 1931, pi. 22, fig. 1 c). 

Although containing the same siphonal elements those of the Taemas species differ 
markedly in their development. A broader and shallower siphonal channel is developed at the 
junction of the columellar and outer lips. The columellar fold forms a prominent swelling on the 
columellar lip culminating in a prominent ridge immediately anterior to the distinct groove at 
the junction of the columellar and parietal lips. The strong development of the columellar fold 
in /. ornatus contrasts with that of S. typicus. But the groove development of the Taemas 
species is quite similar to that of S. typicus, although it is located some distance further 
adapically. As with S. typicusthe posterior fold presence in the aperture is slight. It is only when 
about one quarter of the whorl is removed that the very distinct posterior fold on the parietal lip 
can be clearly seen. 

lanthinopsis, the fifth genus assigned by Knight et al. (1960) to the subfamily, was 
considered by them to range from the Middle Devonian through to the Permian and have a 
cosmopolitan distribution. This variably shaped gastropod which generally lacks sculpture is 
characterised by a well developed columellar fold, a variably developed parietal fold, 
resorption of the inner lip structures in all but the last two whorls and a massive secondary 
thickening of the shell. 

Comparison of the type species /. tumida with the Taemas species reveals certain 
differences. In general the considerably larger /. tumida has a much more globular shape and 
elements of spiral sculpture. In contrast the Taemas species has a more typically fusiform 
shape and collabral sculptural elements. However the significance of such differences in 
gross morphology in such a variable genus cannot be considered great, for example /. 
regularis (Cox) as figured by Knight (1931, pi. 24, figs 2a-2o and pi. 27 fig. 10) is a typical 
fusiform gastropod with collabral sculptural elements and the characteristic thickening of the 
early whorls and resorption of the inner lip structure. 

There is a similarity between /. tumida and /. ornatus in the arrangement ot the apertural 
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structures. Both have a relatively broad shallow region developed at the junction of the 
columellar and outer lips. The columellar lips of both are thickened by the columellar fold 
which culminates just below the prominent groove at the junction of the columellar and 
parietal lips. However, I. tumida only has a posterior fold which is the result of a broad arching 
of the parietal inductura and is very different in appearance to the distinct posterior fold of the 
Taemas species. In fact the apertural details of L. ornatus are most similar to those of /. 
regularis (Cox). 

The major internal difference between theTaemas species and /. tumida is the lack of any 
evidence suggesting a thickening of the earlier whorls or resorption of the inner lip structures 
in all but the last few whorls. As these characters are significant in the diagnosis of the genus 
lanthinopsis it is with some reservations that the species from Taemas is assigned to this 
genus. But certainly its apertural features have a greater similarity with lanthinopsis than 
Soleniscus. 


Operculum gen. et sp. indet. 
Plate 6, Figures 19-21 


DESCRIPTION: 

Small to medium multispiral operculum of numerous fine whorls of variable thickness; 
circular in shape: whorls are visible on concave exterior surface; the gently convex inner 
surface smooth; inner and outer edges of rim distinct, sharp; rim flat but inclined inwards, 
slightly; inner surface of the operculum being slightly narrower than the outer surface. 

DIMENSIONS: 



Wt(e) 

Wt(i) 

Th 

ANU 35823 

6.6 

6.3 

1.1 

ANU 35824 

4.8 

4.6 

1.0 

ANU 35825 

4.5 

4.1 

0.8 


LOCATION OF TYPES: 

Australian National University. Figured specimen ANU 35823. 

TYPE LOCALITY: 

Chatterton’s (1973) locality B in the "ReceptacuHtes" Limestone, Taemas near Yass. 
MATERIAL: 

Figured specimen and two other specimens. 

DISCUSSION: 

This operculum resembles in some ways that of Straparollus (Euomphalus) northi 
(Etheridge) from the Lilydale Limestone (Yochelson & Linsley, 1 972 and Tassell, 1976), Both 
are circular in shape, composed of numerous fine whorls and have a flat rim that is inclined 
slightly inwards. The opercula from Taemas differ from that of S. (E.) northi in that the inner 
surface is convex rather than variably concave with a central depression. 

The association of the circular operculum composed of numerous whorls with S, (E.) 
northi at Lilydale is unequivocal as specimens exist with opercula shell in place (Yochelson & 
Linsley 1972 pi, 2, figs. 4a, 4b and 4c). At Taemas there is at present no such evidence as to 
which gastropod possessed these opercula. The only species of the subgenus Straparollus 
(Euomphalus) at Taemas is S. (E.) leptoni which is clearly too small to have possessed such 
an operculum. 
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PLATE 1 

Ptychosphaera convolutus (de Koninck), ANU 35693, hypotype, x 2.5. 
Ptychosphaera convolutus (de Koninck), ANU 35695, hypotype, x 2. 
Ptychosphaera convolutus (de Koninck), ANU 35693, hypotype, x 1.3. 
Ptychosphaera convolutus (de Koninck), ANU 35695, hypotype, x 3. 
Ptychosphaera convolutus (de Koninck), ANU 35691, hypotype, x 3. 
Coelocyclus hadron! sp, nov. ANU 35702, holotype, x 2, 

Coelocyclus hadron! sp. nov. ANU 35702, holotype, x 2. 

Coelocyclus hadroni sp. nov. ANU 35702, holotype, x 2,5. 

Coelocyclus hadroni sp. nov. ANU 35703, paratype, x 2. 

Coelocyclus hadroni sp. nov. ANU 35703, paratype, x 2. 

Coelocyclus hadroni sp. nov. ANU 35704, paratype, x 2. 

Tropidodiscus centrilugalis (Chapman), ANU 35705, hypotype x 5, 

Retispira retifera (Talent), ANU 35700. hypotype, x 1.5. 

Retispira retifera (Talent), ANU 35700, hypotype, x 2. 

Retispira retifera (Talent), ANU 35698, hypotype, x 2. 

Retispira retifera (Talent), ANU 35698, hypotype, x 2, 

Retispira retifera (Talent), ANU 35698, hypotype, x 2. 

Retispira retifera (Talent), ANU 35699, hypotype, x 2, 

Retispira retifera (Talent), ANU 35699, hypotype, x 2. 

Straparollus (Euomphalus) teptoni sp. nov., ANU 35710, holotype x 3. 
Straparollus (Euomphalus) leptoni sp. nov., ANU 35713, paratype x 3. Basal view. 
Straparollus (Euomphalus) leptoni sp. nov., ANU 35712, paratype x 3. 
?Straparollus (Serpulospira) sp. indet.. ANU 35708, x 2. 

?Arizonel!a conoidea sp. nov., ANU 35726, holotype, x 2. 

?Arizonella conoidea sp. nov.. ANU 35727, paratype, x 2, 

?Arizonella conoidea sp, nov,, ANU 35726, holotype, x 2, 

^Arizonella conoidea sp. nov,, ANU 35726. holotype. x 2. 

?Arizonel!a conoidea sp. nov,, ANU 35726, holotype, x 2. 
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PLATE 2 

Figure 1 Mourlonia subglobosa sp. nov., AND 35732, holotype, x 3. 

2 Mourlonia subglobosa sp, nov., AND 35735, paratype, x 4. 

3 Mourlonia subglobosa sp. nov., ANU 35735, paratype, x 4. 

4 Oehlertia pioni sp. nov., ANU 35741, holotype, x 3. 

5 Oehlertia pioni sp, nov., ANU 35741, holotype, x 4, 

6 Oehlertia pioni sp, nov., ANU 35741, holotype, x 4. 

7 Oehlertia pioni sp. nov., ANU 35745, paratype, x 5, 

8 Oehlertia pioni sp. nov., ANU 35745, paratype, x 4. 

9 Bembexia micula sp. nov., ANU 35736, holotype, x 3, 

10 Bembexia micula sp, nov., ANU 35736, holotype, x 3. 

11 Bembexia micula sp. nov., ANU 35738, paratype, x 2. 

12 Bembexia micula sp. nov., ANU 35736, holotype, x 3. 

13 Bembexia sp., ANU 35740, x 3. 

14 Hesperiella sp., ANU 35780, x 12. 

15 Hesperiella sp., ANU 35779, x 12, 

16 Hesperiella sp., ANU 35780, x 12. 

17 Umbotropis mesoni sp. nov., ANU 35720, holotype, x 3,5. 

18 Umbotropis mesoni sp. nov., ANU 35720, holotype, x 3. Basal view. 

19 Umbotropis mesoni sp. nov., ANU 35720, holotype, x 3. Basal view. 

20 Umbotropis mesoni sp. nov., ANU 35720, holotype, x 3. 

21 Umbotropis mesoni sp. nov., ANU 35723, paratype, x 3. 

22 Umbotropis mesoni sp. nov., ANU 35725, paratype, x 6. 

23 Umbotropis mesoni sp. nov., ANU 35725, paratype, x 4. 

24 Umbotropis mesoni sp. nov., ANU 35725, paratype, x 4. 

25 ?Coelozone sp., ANU 35830, x 7. 

26 ?Coelozone sp., ANU 35826, x 7. 

27 ?Coelozone sp., ANU 35827, x 7. 

28 ?Coelozone sp., ANU 35826, x 7. 

29 ?Coelozone sp., ANU 35830, x 7, Basal view. 
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PLATE 3 

Trochonema sp., ANU 35724, x 3.5. 

Holopea protoni sp. nov., ANU 35821, holotype x 6. 

Holopea protoni sp. nov., ANU 35821, holotype x 6. 

Platyceras (Platyceras) sp., ANU 35783, x 3. 

Ptatyceras (Platyceras) sp., ANU 35782, x 4. 

Murchisonia (Murchisonia) fermioni sp. nov,, ANU 35748, paratype, x 2. 
Platyceras (Platyceras) sp. A, ANU 35782, x 4. 

Platyceras (Platyceras) sp. B, ANU 35785, x 6. 

Naticopsis (Naticopsis) taemasensis sp. nov., ANU 35715, holotype, x 3. 
Naticopsis (Naticopsis) taemasensis sp. nov., ANU 35715, holotype, x 3. 
Naticopsis (Naticopsis) taemasensis sp. nov., ANU 35718, paratype, x 2.5. 

Naticopsis (Naticopsis) taemasensis sp. nov., ANU 35716, paratype, x 2.5. 

Naticopsis (Naticopsis) taemasensis sp. nov., ANU 35716, paratype, x 2.5. 

Murchisonia (Murchisonia) turris de Koninck, ANU 35760, hypotype, x 1,5. 
Murchisonia (Murchisonia) turris de Koninck, ANU 35762, hypotype, x 2. 
Murchisonia (Murchisonia) turris de Koninck, ANU 35761, hypotype, x 1. 
Murchisonia (Murchisonia) turris de Koninck, P47534, hypotype, x 1. 
Murchisonia (Murchisonia) fermioni sp. nov., ANU 35746, paratype, x 2. 

Murchisonia (Murchisonia) fermioni sp. nov., ANU 35746, paratype, x 2.5. 

Murchisonia (Murchisonia) fermioni sp. nov., ANU 35746, paratype, x 3. 

Murchisonia (Murchisonia) fermioni sp, nov., ANU 35747, holotype, x 3. 

Murchisonia (Murchisonia) fermioni sp, nov., ANU 35747, holotype, x 3. 
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PLATE 4 

Figures 1-2 Mesocoelia quarki sp. nov., AND 35813, holotype x 1.2. 

Figure 3 Mesocoelia quarki sp. nov., AND 35815, paratype x 2. 

4 Michelia darwini (de Koninck), ANU 35775, hypotype x 2. 

5 Michelia darwini (de Koninck), ANU 35778, hypotype x 2, 

6 Michelia darwini (de Koninck), ANU 35767, hypotype x .7, 

7 Stegocoelia (Stegocoelia) bononi sp. nov., ANU 35751, holotype x 3.5. 

8 Stegocoelia (Stegocoelia) bononi sp. nov., ANU 35751, holotype x 3. 

9 Stegocoelia (Stegocoelia) bononi sp. nov., ANU 35753, paratype x 2.5. 

10 Stegocoelia (Stegocoelia) bononi sp. nov., ANU 35753, paratype x 2. 

11 Taemastrochus giganticus sp. nov., ANU 35803, paratype x 1. Basal view. 

12 Taemastrochus giganticus sp. nov., ANU 35801, paratype x 1. Basal view. 

13 Euomphalopterus (Euomphalopterus) alatus (Wahlenberg), P40546, x 2. 

Basal view. 

14 Euomphalopterus (Euomphalopterus) alatus (Wahlenberg), P40546, x 2. 

15 Taemasotrochus giganticus sp. nov., ANU 35801, paratype x 1. 

16 Taemasotrochus giganticus sp. nov., ANU 35803, paratype x 1, 

17 Taemasotrochus giganticus sp. nov., ANU 35805, paratype x 3. 

18 Taemasotrochus giganticus sp. nov,, ANU 35805, paratype x 2, 

19 Taemasotrochus giganticus sp. nov., ANU 35802, holotype x .75. 

20 Taemasotrochus giganticus sp. nov., ANU 35801, holotype x 1.5. 

21 Taemasotrochus giganticus sp. nov., ANU 35802, holotype x .75. 

22 Taemasotrochus giganticus sp. nov., ANU 35802, holotype x .75. 
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PLATE 5 

Figure 1 Hemizyga (Hyphantozyga) granifera (de Koninck), ANU 35797, neotype, x 5. 

2 Hemizyga (Hyphantozyga) granifera (de Koninck), ANU 35797, neotype, x 5. 

3 Hemizyga (Hyphantozyga) granifera (de Koninck), ANU 35798, hypotype, x 5 

4 Hemizyga (Hyphantozyga) granifera (de Koninck), ANU 35797, neotype, x 5. 

5 Hemizyga (Hyphantozyga) granifera (de Koninck), ANU 35798, hypotype, x 5 

6 Subulites (Fusispira) sp., ANU 35834, x 6. 

7 Subulites (Fusispira) sp., ANU 35833, x 6. 

8 Mitchellia striatula de Koninck, ANU 35792, hypotype, x 4. 

9 Subulites (Fusispira) sp., ANU 35833, x 6. 

10 Subulites (Fusispira) sp., ANU 35834, x 6. 

11-13 Mitchellia striatula de Koninck. ANU 35789, hypotype, x 2. 

14-16 Mitchellia striatula de Koninck. ANU 35791, hypotype, x 2. 

17 Mitchellia striatula de Koninck, ANU 35790, hypotype, x 2. 

18 Palaeozygopleura muoni sp. nov., ANU 35817, holotype, x 2. 

19 Palaeozygopleura muoni sp. nov., ANU 35817, holotype, x 2. 

20 Palaeozygopleura muoni sp. nov., ANU 35818, paratype, x 2. 

21 Palaeozygopleura muoni sp. nov., ANU 35818, paratype, x 2. 

22 Loxonema altacostatum sp. nov., F46929, paratype, x .5, 

23 Loxonema altacostatum sp. nov., ANU 35812, paratype, x 1. 

24-25 Loxonema altacostatum sp. nov., ANU 35808, holotype, x 1. 

26 Loxonema altacostatum sp. nov., ANU 35811, paratype, x 1. 

27 Loxonema altacostatum sp, nov., ANU 35810, paratype, x 1. 




27 













58 


Gastropods from the Early Devonian 
"ReceptacuHtes" Limestone, Taemas, Nev/ South Wales 


Figure 1 
2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 


PLATE 6 

Leptoptygma australe sp. nov,, AND 35764, holotype, x 2,5. Uncoated specimen to 
show banding. 

Leptoptygma australe sp. nov., ANU 35764, holotype, x 2.5. Uncoated specimen to 
show banding. 

Leptoptygma australe sp. nov,, ANU 35764, holotype, x 2.5. 

Leptoptygma australe sp. nov., ANU 35764, holotype, x 2.5. 

Leptoptygma australe sp. nov,, ANU 35765, paratype, x 3. 

Leptoptygma australe sp. nov., ANU 35765, paratype, x 3. 

Leptoptygma australe sp. nov., ANU 35766, paratype, x 3,5. 

Leptoptygma australe sp, nov., ANU 35766, paratype, x 3.5. 

Leptoptygma australe sp. nov., ANU 35768, paratype, x 3.5. 

Leptoptygma australe sp. nov., ANU 35768, paratype, x 3.5. 

lanthinopsis ornatus sp, nov., ANU 35772, holotype, x 3. 
lanthinopsis ornatus sp. nov., ANU 35772, holotype, x 3. Uncoated specimen to 
show banding. 

lanthinopsis ornatus sp. nov., ANU 35770, paratype, x 5. 

lanthinopsis ornatus sp. nov., ANU 35776, paratype, x 3. 

lanthinopsis ornatus sp. nov., ANU 35777, paratype, x 3.5. 

lanthinopsis ornatus sp. nov., ANU 37828, paratype, x 3. 

lanthinopsis ornatus sp. nov., ANU 35835, paratype, x 3. 

lanthinopsis ornatus sp. nov., ANU 35835, paratype, x 3. 

Operculum, ANU 35823, x 5. Exterior surface. 

Operculum, ANU 35823, x 5. 

Operculum, ANU 35823, x 5. Inner surface. 

?Trochonema nodosa Etheridge, Ft 4228, holotype, x 1.5. 






i 


m\ lltWrfllAir I i>liillMilli«^ ■ --■c.>'«<'r*' :k V>ujv 

.A 


w 


■ 

-0^ 












■%>r 








■ - ^Sp!5 ' ■ 




't V "^j-- '^'s "itv- ;^iP. is . *>■ ■'■■?.■ -■ 


i‘ B®—' 

sV,.' **4: ^^ ; - ... ■ 

" *11. Wi ?i'. ‘-A -• -o '-^’- *-2 *• 

®r'. ^^"s^'i^'.' r-’,* - -■'‘SiSa- .v"-*^^^^ -' 

t-'.^fT- ^ .'•-?• ^ *J3l » •«." ' . 


:yii? -i*. 


; ^-r “ v^ .•3&.- , ,- t ■ " ■•- ’ 

h ■■■■ ■ . -■.:- ■■‘.'‘^,^:v‘: ■'• ■ ■'- ■ ^ 


•■■ -fy-L T’' -i*; 

y+VV<jg/. 




-F. 


'K'- - ' 


1. ->»■,'',. 


-*^3 



■ ■'*^ ^ 

iv;: 

■■*•’ v‘- 

j 

■', ■ 7 ' 

V ' 





"■ ■■ ■ 

: V.- '-v.?5^^ 







- • fib''”**-!^' _ ’■* • ' ^^^''■' "'•’•-'J! "' >-<41: "vl.‘‘*--r?.'?„ iv. . •'\.»' 


jt 




Jfi■ . ■=.. >^ - ;?• -' 

»*w . • *'^BL’ ' *^ ‘ * '■ •' • ' ^‘■ " I jm » r -. 




rfi 


» * i,!i 


-i 

fC • 


pzy. 

tv 


'■t- 

• '.■* zi i' •'• -'■-If.... , 

1-"»< V.. j ■ „■:;, ^ . .‘■'^Cife :;&? 

■i _ ^ i^-vvi. ir^ 


#*l oV" ' * 

c^:.- ' * 



*A‘ ■. ?3I5''*«i. '^r'' * . 







No. 78 


RECORDS OF THE 
QUEEN VICTORIA MUSEUM 
LAUNCESTON 




Edited by 
C. B. TASSELL 
Director of the Museum 















ADDITIONAL AQUATIC OLIGOCHAETA FROM AUSTRALJi 
AND NEW ZEALAND 




L A 


by 

Ralph Brinkhurst 

Institute of Ocean Sciences, Patricia Bay, Canada 




22 JUN 




WCTO 


Manuscript received 27/10/81 


Published 19/ 


ABSTRACT 

Two new tubificids (Rhyacodrilus fulioni, Ft. bifidus) are described, 
with one new phreodrilid (P. unisota). Two tubificids {Limnodrilus 
udekomianus, Bothrioneurum vejdovskyanum) are recorded for the An¬ 
tipodes for the first time along with the phreodrilid P. niger. Monopy- 
iephorus auklandicus is regarded as a distinct species. The descriptions 
and subgeneric placements of several oligochaetes are reported, often 
extending their known range within the Antipodes. 


INTRODUCTION 

This is the fourth contribution to knowledge of the aquatic oligochaete fauna of 
Tasmania (see Brinkhurst 1971a, Brinkhurst and Fulton 1979, 1980), the bulk of this 
collection having been made by Dr. H. B. N. Hynes in the course of his study of streams, 
mostly in Tasmania. This material is mostly deposited in the Queen Victoria Museum 
(QVM) Launceston. The AOOO numbers refer to the collections by Dr. H. B. N. Hynes, the 
six (or eight) digit numbers to the Australian National map grid system Tasmap 1: 500,000). 
A second collection made by W. Fulton in Lake Sorell is also documented. 

A few additional records are presented here for the first time including species found 
in New Zealand (N.Z.) and Australia (A) other than Tasmania. 

Family TUBIFICIDAE 

Many records of Tubifex tubiiex (Muller, 1774) and Limnodrilus hottmeisteri Clap., 
1862 could be reported, but these species are so widespread that the details will not be 
presented here. Limnodrilus udekemianus Clap., 1862 was collected from the Tokomairio 
River, (N.Z.) by D. Scott, the first record from that country, and Aulodrilus pluriseta (Piguet, 
1906) was found in Lake Chau (N.Z.) at 90-134 m (10/11/78, 12/12/78) by B. V. Timms. 
Branchlura sowerbyl Bedd., 1892 was found in the Thompson River Survey (A) by J. D. Blyth 
(7/5/77. station T26) the specimen (with the rest of that collection) being in the National 
Museum of Victoria, Melbourne (Australia). 

Genus Bothrioneurum Stoic, 1888 
Bothrioneurum vejdovskyanum Stoic, 1888 

The species was recorded from the Barrington River, Gloucester, New South Wales (A), 
(A158, 22/8/78) with an immature specimen from the Arve River (A303, 484222, 22/9/78). 
While'the former is a large sluggish river, the latter is a swift mountain river, all collections 
H. B. N. Hynes. 

The mature specimens had external spermatophores attached, prostate cells on the 
paratria, 4-5 bifid setae, and modified penial setae beside the median male pore. The 
prostom’ial pit was not observed, but in all other respects the mature specimens resemble 
those attributed to this species in Europe and North America. The status of other species 
in this genus is hard to assess. This is the first certain record from the Antipodes. 

A less certain record of Bothrioneurum vejdovskyanum than that mentioned in the 
Hynes collection is that from the Tokomairio River, New Zealand by D. Scott, who col¬ 
lected immature specimens resembling this species. 

Genus Antipodrilus Br.. 1971 

Antipodrilus davidis (Benham, 1907) can now be reported from Lake Edward and Lake 
Leake Glencoe (S. Australia, A) at 7 m and 4 m (4/8/72 and 13/8/72) respectively, Lake 
Surprise, McArthur (Victoria, A) 10 m (28/2/72), Lake Mumblm (Victoria, A) 9 m (14/11/71). 
Also Lake Tekapo (14/12/78) and Lake Marymere (2/2/79) by B. V. Timms and Lake 
Alexandrina (28/11/78) by V. M. Stout (all N.Z.). Fully mature specimens had ejaculatory 
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ducts as long as those illustrated for Antipodrilus tiwmsi Br., 1971. Specimens from Blue 
Lake, Mount Kosciusko (New South Wales, A) lacked spermathecal setae, as did those 
from the adjacent Lake Albina (8/2/77) collected by B. V, Timms. Antipodrilus piectilus 
Br. and Fulton and A. multiseta Br. and Fulton have been collected from Lake Sorell 
(Tasmania) (2/2/81) by W. Fulton. 

Genus Monopylephorus Levinsen, 1884 

The antipodean species Rhizodrilus auckiandicus Benham, 1909 was at one time 
synonymized with the Atlantic coast species Monopylephorus irroratus (Verrill, 1873) as 
both possess curious thin, twisted hair setae. A recent revision of the genera Rhizodrilus 
and Monopylephorus by Baker and Brinkhurst (1981) has established that the antipodean 
species should be named Monopylephorus auckiandicus. The earlier account of the 
antipodean aquatic oligochaetes by Brinkhurst (1971a) referred to the species as M. irroratus 
and provided illustrations (Figs. 3A, B) based on the European M. irroratus and the N.E. 
Pacific species Monopylephorus cuticulatus Baker and Brinkhurst respectively. These 
illustrations should be ignored as they no longer apply to the antipodean species. 


Genus Rhyacodrilus Bretscher, 1901 

Material; A Rhyacodrilus species was collected from Vincent Flill, Tasmania (A281, 534323, 
19/9/78) and a tributary of Franklin River, Victoria (A) (A180, 13/8/78) by H. B. N. Hynes. 
Neither specimen was fully identifiable, but the interesting point is that neither seemed to 
have prostate glands on the atria. The New Zealand species Rhyacodrilus simplex (Ben¬ 
ham 1903) vvas originally described under the generic name Taupodrilus because of this 
characteristic, and the genus may have to be reinstated when Rhyacodrilus receives its 
overdue revision. It is not possible to attribute these specimens to R. simplex for certain. 
Both localities were streams silted up to some degree by human activities. 

Description : The Australian specimen has 2-5 pectinate setae and two hair setae in 
anterior dorsal bundles, and fairly elongate spermathecae. The Tasmanian specimen has 
about four pectinate setae with teeth more or less like those of the ventral setae, but 
diverging; dorsal setae 1-2 long hair setae and some shorter: 4-6 ventral setae with teeth 
diverging, the upper thinner but as long as the ventrals. The spermathecae are small, 
globular, with short ducts and are full of loose sperm. The atria are of slightly ovoid form, 
without visible prostates, and with short vasa deferentia turned around the ampullae. Penial 
setae are present (six per bundle), as are large obvious coelomocytes. 

Another Rhyacodrilus species with hair and pectinate setae was found in Lake Roiti, 
Guller Basin, South Island (N.Z.) at 80 m (2/10/78) by B. V. Timms, but this could not be 
identified further. 

Another, with twelve penial setae, pectinate setae dorsally, and hair setae from II to 
XIV, was found in Lake Hawdon, (N.Z.) at a depth of 1.5 m in 1979 by B. V. Timms. These 
are mentioned simply to prevent such material from being identified as Rhyacodrilus 
coccineus (Vejd.). There seems to be a number of potentially new species in this genus, 
which is complicated by the fact that several existing species are inadequately described. 


Rhyacodrilus fultoni sp. nov. 

Plates 1-5 

Material : Many specimens from Lake Sorell, collected by W. Fulton 2/2/81 (1 serial 
section, 4 dissections, 22 whole mounts, rest in fluid). 

Holotype : 1981/14/3 — QVM type 394 (3 slides). 

Paratype : 1981/14/8 — QVM type 397 (12 slides and 2 bottles of alcohol specs.), and 
Brinkhurst collection. 

Description : Worms approximately 15 mm x 0.5 mm, about 100 segments (worms mostly 
fragmented). Setae all bifid with teeth equally long. 10-13 per bundle anteriorly, fewer 
posteriorly, ventral bundles of XI with 7-9 straight rhyacodriline penial setae. Male ducts 
with short vasa deferentia entering the curved-over summits of curved atria which discharge 
via voluminous sacs with narrow external openings. Bundles of sperm visible within the 
atria. Spermathecae with voluminous ampullae full of loose masses of sperm, ducts short 
and broad opening through large pores. Coelomocytes large and fairly abundant. 

Discussion : This is another species that may well be grouped with R. simplex in a 
reinstated genus TaupodW/us as it also lacks a prostate gland. It is distinguished from 
f ' u • 3S Rhyacodrilus simplex pending a revision (see above) in 

that It lacte hair and pectinate setae, although in many tubificid genera this difference 
alone would only serve to separate the taxa at some subspecific level. The problem here 
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is that R. simplex requires redescription, and it would be unwise to associate R. lultoni with 
that taxon now. 

Rhyacodrilus species with bifid setae only all have prostate glands (R. stephensoni 
Cern., 1942 from Asia and South Africa, the holarctic R. falciiormis Bretscher, 1901, and 
the European cave species R. balmensis Juget, 1959). They also have fewer setae. 
Rhyacodrilus levanidovae Sok., 1959 has fewer setae and some posterior ventrals are 
slightly pectinate. The species is recorded from water bodies in the basin of the Kam¬ 
chatka River, Kamchatka, Asia (Sokolskaya, 1973). Rhyacodrilus arthingionae Jamieson, 
1978 has been transferred to Rhizodrilus Smith (see Baker and Brinkhurst 1981). Rhya¬ 
codrilus carsticus (described by Kosel, 1980) has spermathecal as well as penial setae. 


Rhyacodrilus bifidus sp. nov. 

Plate 6 

Material : Lake Cootapatamba and Blue Lake, Mount Kosciusko, New South Wales (A) 
(7/2/77) Lake Howden 1.5 m (1979) Lake Matheson 9 m (1978), and Lake Gault 8 m (1978), 
all in the Canterbury High country, (N.Z.) and all collected by B. V. Timms. Also Thompson 
River, Thompson Portal Road Victoria, (A), (25/11/76), by J. B. Blyth, now in the National 
Museum of Victoria, Melbourne (Australia). 

Holotype : 1981/14/4 — QVM type 395, (2 slides) Blue Lake, Mnt. Kosciusko, New South 
Wales (A). 

Paratype : 1981/14/5 — QVM type 396 (4 slides). 

Description ; Dimensions unknown, specimens incomplete. Prostomium blunt, shorter than 
wide at peristomium. Clitellum on X-XI. Sometimes with foreign material adhering to body 
wall from IX. Setae bifid. (3) 4-7 (8) anteriorly, 2-4 posteriorly; anterior setae with upper 
teeth 2-3 times longer than but thinner than the lower, posteriorly upper teeth decreasing 
in length, lower teeth becoming broader; setae increase in size to V and then decline 
slightly. Penial setae from 6-10 per bundle, nearly twice the length of the somatic setae, 
rhyacodriline in form. Atria tubular, four times broader than long, ending in wide bulbs 
with narrow pores to the anterior face of continuations of penial setal sacs, these with 
narrow pores to the exterior. Vasa deferentia about as long as atria, joining apically. 
Prostates large, attached subapically, presumably diffuse. Spermathecae ovoid with short 
ducts, sperm in loose bundles. Elaborate lips on spermathecal pores. Coelomocytes 
present, not abundant. 

Discussion : This is another rhyacodriline with bifid setae, this time with the upper teeth 
distinctly longer than the lower, unlike the other species mentioned above. The atria and 
their terminal bulbs are very similar to those of R. lultoni but there are prostate glands in 
this instance. One specimen was in sufficiently good condition to section, and nineteen 
whole mounts and dissections were prepared. 


Genus Telmatodrilus Eisen, 1879 
Telmatodrilus multiprostatus Brinkhurst, 1971 

Plate 7 

Material : Several immature and a few mature specimens of this unusual species were 
recorded as follows ; 

Mature worms — Cuvier River (A345, 428342, 10/10/78) Collingwood River (A425, 407335, 
4/11/78) trickle under The Needles (A450, 454269, 11/11/78) creek in Frodsham’s Pass 
(A461, 450260, 12/11/78). 

Immature specimens — Keogh’s Creek, North Lune River (A305, A321, 488194, 1/10/78) 
trib. Collingwood River (A426, 407335, 4/11/78) Double Barrel Creek (A428, 416326, 
4/11/78) trickle, 1 km west King Williams Saddle (A432, 426326, 5/11/78) Tyenna River 
(A434, 477275, 8/10/78). These are all cool stony mountain streams in Eucalypt forest in 
Tasmania (H. B. N. Hynes coll.), but it was also collected from Lake Sorell, Tasmania by 
W. Fulton (2/2/81). 

Discussion : This distinctive species is readily identifiable by the spermathecal setae, 
which lie in segment X in all specimens known apart from the single paratype redescribed 
by Holmquist (1974). The original description of T. multiprostatus was extended by Brink¬ 
hurst (1971b), but it should be noted that there are no spermatozeugmata. At present, the 
author prefers to leave all the tubificids with multiple prostate glands in this one genus 
until more is known about possible generic characters. 
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Figures 1 - 2 Phreodrilus niger 

1. Male duct. 

2. Spermathecal ampulla. 
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Family PHREODRILIDAE 

Genus Phreodrilus Beddard, 1891 
Phreodrilus (Antarctodrilus) niger (Beddard, 1894) 

Figures 1 and 2 

Materiai : Keogh’s Creek (A305, 484223, 27/9/78) Headwater, West Creek, (A306, 481224, 
27/9/78) West Creek (A307, 483225, 27/9/78). trib. of Arve River on Hartz Mountain Road 
(A310, 483216, 28/9/78) creek north of The Needles (A465, 456269, 13/11/78) stream 1 km 
east of summit on road below The Needles (A448, 455269, 11/11/78) stream 1 km from 
top of Hartz Mountain Road (A509, 482217, 8/12/78). Varied mountain streams in eucaiypt 
forest collected by H. B. N. Hynes, all in Tasmania. 

Description : Dorsal setae two hairs per bundle, one thick and bent, one thin and straight, 
ventrai setae one thick and one thin, both sometimes simpie-pointed or the thicker with 
a small upper tooth. The male ducts with relatively short, broad atria and very long, tightly 
coiled vasa deferentia, uniting to terminate in large penes. The spermathecal pores are in 
the dorsal setae line in the interseptal groove, the dorsal setae being absent in Xll-Xlli. 

Discussion ; This is the only species with this combination of characters (see Brinkhurst, 
19/lb), though it has been described under four different names. The atriai lumen in 
some specimens is much wider than in others, the lining cells being appropriately reduced. 
This supports the contention that the thin-walled atria of Phreodrilus notabilis (Benham, 
1907) described from a single specimen, may represent the final condition of that organ 
(Brinkhurst, 1965). Previously known from South America, South Africa and Falkland Isles, 
the species is now recorded from the Antipodes. 


Phreodrilus (Antarctodrilus) proboscidea Brinkhurst and Fulton, 1979 

Figures 3-5 

Material : Mature specimens — tributary South George River (A268, 576424, 7/9/78), 
Keogh’s Creek (A305, 484223, 27/9/78), North Lune River (A321, 488194, 1/10/78), trib. 
Inglis River, Calder (A396, 383453, 20/10/78), Black River (A398, 364461, 30/10/78), gully 
to Arthur River (A404, 330447, 31/10/78), trib. Bulgobac River, (A414, 389394, 2/11/78), 
Animal Creek (A415, 385390, 2/11/78), Farm Creek (A416, 384384, 2/11/78), Henty River 
(A419, 374350, 3/11/78), trib. Yolande River (A421, 376347, 12/11/78), creek Frodsham’s 
Pass (A461, 450260, 12/11/78), trickle, 1,4 km E, of summit on road below The Needles, 
(A464, 455269, 13/11/78), creek N.E, of The Needles (A466, 457269, 13/11/78), stream 1 km 
from top, Hartz Mountain Road near tree-line (A509, 482217, 6/12/78), all Tasmania, plus 
top tributary of Tidal River, Wilson Promontory, Victoria (A), 

Immature specimens at forty other localities in various mountain streams, all in 
eucaiypt forest except for the Inglis River, in partly cleared land (all material in the 
H, B, N, Hynes collection). 

Description : Prostomium with proboscis. Dorsal setae from III, 2 - 4 or more serrate hair- 
setae, long, thin and straight, with numerous shorter needles (usually one on each side of 
each hair, perhaps simply cuticular setal sacs). Ventral setae one thin, one thick, the 
thicker shorter more curved seta bifid with thin, indistinct at times, short or rudimentary 
upper tooth, usually missing on first few pairs of setae. Reproductive system typical of 
other species in this family. The atria and vasa deferentia unite to form quite elongate 
ejaculatory ducts that enter large penes. The penes, often covered with secretory material 
with granules, presumably foreign matter, included, are large with wider internal continua¬ 
tions of the vasa deferentia leading to wide male pores at the distal ends of the penes. 
The penes lie at the summit of large penis sacs, each of which bears a solid accessory 
structure, presumably of glandular function, which has similar secretory material with 
granules. Male pores in place of the missing ventral setae on XII, female pores on XIII, 
halfway between 12/13 and the setae on XIII, spermathecal pores dorsal in front of the 
dorsal setae on XIII, with large vestibulae. 

Discussion : The original preliminary description was based on immature specimens from 
Great Lake and Lake Redder, Tasmania. At the time it could not be assigned to a subgenus 
as these are based on the form of the penes and position of the spermathecal pores. It 
can now be seen to belong to the subgenus Antarctodrilus Brinkhurst, 1965 on the basis 
of the above description of the iarge new collection. 

The only other species in the subgenus is P. niger, but it lacks the ejaculatory duct 
and the accessory copulatory gland, the proboscis and the serrate hair setae. 

The only other species in the family with an accessory gland like that described here 
is P. mauienensis Brinkhurst, 1971 (q.v.). 
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sperm funnel 


0.5 mm 



Phreodrilus proboscidea 

3. Male duct. 

4. Spermathecal pore with vestibule. 

5. Spermathecal ampulla. 


Figures 3-5 
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Another unidentified phreodrilid from among cobbles and pebbles in the Thompson 
River at Portal Road, (25/11/76) collected by J. D. Blyth, had 2-4 serrate hair setae 
dorsally, dissimilar ventral setae, large penes and very large spermathecal vestibulae. It 
is apparently a member of the subgenus Anlarciodrilus, which has now been recorded 
from Tasmania (see above). This specimen may well belong to the species P. proboscidea, 
being unidentified only because the proboscis has been detached, as is the case in some 
of the material described above. The specimens are all in the National Museum, Vic¬ 
toria (A). 


Phreodrilus (Phreodrilus) mauienensis Brinkhurst, 1971 
Figure 6 

Material : This species can now be reported from a variety of locations in New Zealand 
viz ; Tokomairiro River. D. Scott; Lake Tekapo, (14/12/78) Lake Pakoli 56-91 m (16/11/78), 
Lake Ohau (16/11/78), Lake Rotoiti 60 m (2/10/78) all collected by B. V. Timms, and 
Pelorus Bridge (6/2/78) collected by V. M. Stout. Alt of the previous records of the species 
are from New Zealand (Brinkhurst 1971a, b). Naidu and Naidu (1980a) reported immature 
P. mau:enensis from both Tasmania and New South Wales (A), but the record must be 
confirmed from mature specimens. 

The accessory gland on the male duct was incorrectly illustrated in the original account. 
The distal and proximal parts of the male duct are closely bound together in the entire 
animal, and only after careful dissection of good specimens could the true location of this 
structure be established. It should be compared with that of P. proboscidia. 


Phreodrilus (Phreodrilus) branchiatus Beddard, 1891 
Figures 7-10 

Material ; This characteristically gilled species was present in the following localities. 

Both immature and mature : Coquet Creek (A220, 528421, 26/11/78), Wyena tributary of 
Fraser River (A227. 522439, 2/9/78), Keogh’s Creek (A305, 434223, 27/9/78), North Lune 
River (A321, 488194, 1/10/78), Arve River, top road crossing (A314, 481215, 29/9/78). 
Flowerdale River (A388, 377477, 26/10/78), Hatfield River tributary (A411, 388404, 1/11/78), 
Stream N. of Cethana (A484, 427408, 21/11/78, Barrow Creek (A508, 531423, 26/11/78), 
all collected by H. B. N. Hynes in Tasmania. 

Immature : Poor Fellow Me Creek, Victoria (A) (A163, 8/8/78), plus Nive River, Bronte 
(A331, 456333, 6/10/78), Stoney Creek (A383, 473374, 25/10/78), Tasmania, all collected 
by H. B. N. Hynes. 

Habitat: All sites are swift streams or small fast flowing rivers except for Poor Fellow 
Me Creek, which is slower flowing. Some sites in forests, others in partly cleared land. 
Description : The spermathecal pores are in line with the dorsal setae and have vestibulae. 
The atrium and vas deferens junction is close to the fairly long eversible pseudopenis in 
this species, the latter being the simplest of these organs observed in the family (Brink¬ 
hurst, 1965). 

The immature specimens were distinguishable by the presence of gills. The hair setae 
on anterior fragments are longer than those on P. niger. 

Discussion : The species was first recorded from Tasmania by Brinkhurst and Fulton (1979) 
and independently by Naidu and Naidu (1980a). 


Phreodrilus (Insulodrilus) tanganyikae Br., 1970 new combination. 

The species P. tanganyikae Brinkhurst 1970 was placed in the subgenus Astacop- 
sidrilus based on a possible similarity of the thin-walled spermathecal vestibulae of that 
species with the inadequately described spermathecal pores of the three poorly-known 
species in the subgenus, two of which are parasites of crayfish. It has large penes (in fact 
with cuticular penis sheaths) and ventral spermathecal pores associated with 2-4 sperma¬ 
thecal setae, and therefore the best alternative subgeneric placement would be with the 
four Insulodrilus species. Spermathecal setae are also reported in the poorly-known P. 
kerguelenensis (Michaelsen, 1903) and P. nothotagi (Stout, 1958), as discussed by Brink¬ 
hurst (1970, 1971a, b). 
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FiQure 6 Phreodrilus mauienensis 

6. Male duct. 

Figures 7-10 Phreodrilus branchiatus 

7. Male duct. 

8. Spermathecal ampulla. 

9. Spermathecal pore. 

10. Sperm funnel. 
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Phreodrilus (Insulodrilus) uniseta sp. nov. 

Figures 11-14 

Material: Flowerdale River, Tasmania (A387, 376447, 26-28/11/78) collected by H. B. N. 
Hynes. 

Holotype : 1981/14/1 — QVM type 392 (3 pieces in alcohol) 

Paratype : 1981/14/2 — QVM type 393 (2 slides) 

Additional Material : 1 mature specimen, trickle 1 km west of King William Saddle (A432, 
426326,16/9/78) collected by H. B. N. Hynes), dissected. 

The primary location is in heavy rain forest on a large Tasmanian river. 

Description : Specimens incomplete, dimensions unknown. Worms darkly pigmented, 
obscuring internal anatomy. Dorsal setae from III, IV or V, single sigmoid, simple-pointed, 
one bifid, no spermathecal setae. Atria relatively short and broad, lumen wide and full of 
secreted material, male funnels large, vasa deferentia strongly coiled, (presumably) join 
atria at the bases to form short ejaculatory ducts, penes robust, conical in large penis sacs. 
Spormathecal poros ventro-latcral, in lino of ventral octac, Vi/ith apparent small muscular 
vestibulae, ampullae many segments posteriad. 

Discussion : This provisional description serves to demonstrate yet another pattern of 
dorsal setae in this family. Most species have hair sotae in the dorsal bundles, varying 
from single setae in several species to as many as nineteen per bundle in one, but this 
new species has sigmoid setae resembling those of the ventral bundles. 


Phreodrilus {Insulodrilus) plumaseta Br. and Fulton, 1979 emended. 

Plates 8-10 

Examination of two mature specimens whole-mounted and two serially sectioned (in 
the author’s collection) confirm the presence of large true penes, vestibulae on the ventro¬ 
lateral spermathecal pores, and very large paired spermathecal setae. The species is 
therefore a member of the subgenus Insulodrilus. not Phreodriloides as tentatively suggested 
in the original description. The specimens were collected in Lake Sorell, Tasmania by 
W. Fulton (2/2/81). 


Phreodrilus (Insulodrilus) magnaseta Br. and Fulton, 1979 
Plate 11 


This species was also found in Lake Sorell, Tasmania by W. Fulton (2/2/81). 

Five sectioned and three whole-mounted specimens remain in the author’s collection. 

Other Phreodrilus (Insulodrilus) material 


Specimens which can be attributed to P. litoralis (Mich., 1924) were found by B. V. 
Timms in Lake Rotoiti (N.Z.) (2/10/78) and a specimen resembling P. campbellianus 
Benham 1909 was found in the Thompson River survey 7 km N.N.W. of Walhalla, Victoria 
(A) by j D Blyth (5/12/77). This would constitute the first record of that species outside 
Campbell Island if verified. The spermathecal setae are supposedly absent in P. camp¬ 
bellianus whereas they are present as single setae on each side of the body in the other¬ 
wise similar P litoralis (Mich. 1924) which is also restricted to Campbeil Island. Both of 
these are described as having paired ventral setae with one relatively thin and straight with 
a simple distal end. the other broader, shorter with a rudimentary upper tooth. A very 
similar third species, P. lacustris Benham, 1903 is recorded in New Zealand. It has the 
same setae anteriorly but both posterior setae are said to be bifid. The type is no longer 
available for checking this point. Recent specimens from New Zealand described by 
Brinkhurst (1971a b) seem to have nothing but simple-pointed ventral setae, although 
many were damaged. The spermathecal setae are said to be paired in this species, but 
in all phreodrilids and tubificids with spermathecal setae they may be single or paired, 
deoending on the presence of developing replacement setae. Trivial setal differences alone 
should not be used to separate these taxa, and detailed studies of larger sets need to be 
made before their status can be properly determined. 


While P. nudus Br. and Fulton, 1979, has paired spermathecal setae, they are longer 
anrt thinner than those of the New Zealand specimens I attributed to P. lacustris. Two of 
the° original specimens of P. nudus described by Brinkhurst and Fulton (1979) are still in 
mv collection the one from the South Esk River, Tasmania has ventral setae in which one 
is clearly bifid, the other having a rudimentary upper tooth that may be worn off or invisible 
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Figures 11-14 Phreodrilus uniseta sp. nov. 

11. Male duct. 

12. Penis. 

13. Anterior ventral setae. 

14. Median ventral setae. 
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in many segments. The second specimen, from Lake Redder, has setae of dissimilar length, 
width and curvature, both of which are clearly bifid. A single specimen collected at Anglers 
Creek, Tasmania (A282, 570324, 16/9/78) by H. B. N. Hynes belongs to this compiex, 
perhaps to P. nudus, as it has spermathecal pores with vestibulae as well as true penes. 
The ventral setae of this specimen are dissimilar in width and curvature in some posterior 
segments, the thinner seta being indistinctly bifid while the thicker one is obviously so. 
Another specimen possibly identifiable as P. nudus was collected in the Thompson River 
7 km N.N.W. of Walhalla, Victoria (A) by J. D. Blyth (5/12/77), so this complex is not 
restricted to Tasmania. 


Family NAIDIDAE 

Nais pseudobiusa Piguet, 1906 was reported by Naidu and Naidu (1980b) from a single 
specimen collected in Lake Eacham, Queensland by B. V. Timms. It is a widely distributed 
species. 


Family LUMBRICULIDAE 

Immature specimens apparently identifiable as Lumbriculus variegatus (Muller, 1774) 
were found in a tributary of the Rubicon River (A192, 463407, 19/8/78) and in the Nive 
River at Bronte, Tasmania (A331, 456333, 6/10/78) by H. B. N. Hynes. Until recently this 
was the only lumbriculid reported from the southern hemisphere, but now the other 
common holarctic species, Stylodrilus heringianus Clap., 1862 has been recorded in New 
Zealand (Marshall, 1978). 


Family HAPLOTAXIDAE 

Haplotaxis heterogyne Benham, 1903 
Figure 15 

Three specimens attributable to Haplotaxis heterogyne were collected in Arthurs Lake, 
Tasmania {2ZI7m) by W. Fulton. They closely resemble the better known H. gordioides 
(Hartmann, 1821) in that the large, solitary ventral setae are sigmoid, the dorsal setae are 
small and straight, but they differ in that dorsal setae are present in all segments,* and 
also the prostomium, although long, is not divided by a furrow. The original description 
says that mature specimens lack the posterior ovaries and have two pairs of spermathecae 
according to Benham (1903), who recorded the species from a great depth in Lake 
Wakatipu, South Island, New Zealand. It has never been seen since. 

* See below 

Another haplotaxid resembling H. gordioides was found in Lake Mason, New Zealand 
at 5 m (23/3/79) by V. M. Stout. The specimen needs now to be compared with the 
Tasmanian material. H. gordioides would seem an unlikely candidate for introduction to 
a remote lake such as Lake Mason, although more common holarctic species such as 
Stylodrilus heringianus and Lumbriculus variegatus seem to have been introduced to the 
Antipodes. Specimens attributed to H. gordioides from North America (Brinkhurst and 
Cook, 1966, Cook 1975) possess dorsal setae in all the segments, which is unusual in the 
original European form. A new species from the River Parana, Brazil, (as yet undescribed) 
has the same setal pattern as other species in the group (without dorsals) but has dis¬ 
tinctive hair-like genital setae in addition. It is therefore quite possible that there are 
several quite similar taxa widely distributed around the globe. 


DISCUSSION 

It is clear that, with further collecting, the list of aquatic oiligochaetes known from 
Antipodean freshwaters will increase by the discovery of widely distributed species such 
as Bothrioneurum vejdovskyanum, introductions from the holarctic such as Stylodrilus 
heringianus and new endemic forms, especially in the family Phreodrilldae. 

While Brinkhurst and Fulton (1979, 1980) found eleven new species in collections from 
Tasmania mostly from Great Lake, the Hynes collection from rivers and streams revealed 
only one 'new species (P. uniseta) and two new records {B. vejdovskyanum and P. niger) 
for the Antipodes. The other smaller collections add only two new species, R. lultoni from 
Tasmania and R bifidus from Australia and Tasmania, but other Rhyacodrilus species 
remain to be fully described. Phreodrilus iitoralis and P. campbellianus, both formerly 
restricted to Campbell Island, (south of New Zealand) have probably been found in New 
Zealand and Australia respectively, but large samples will be required to establish the 
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Figure 15 Haplotaxis heterogyne 

15. Anterior end, whole mount I — segment 1. 
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separation of species in the phreodrilid subgenus Insulodrilus. Phreodrilus proboscidea 
has now been found in Australia in addition to Tasmania. 

In the Phreodrilidae and Tubificidae there are still some species that appear to be of 
limited distribution within the Antipodes (9 in New Zealand, 7 in mainiand Australia, 11 in 
Tasmania, 5 in other adjacent islands) but the other southern hemisphere species (such 
as Antipodrilus timmsi, Phreodrilus branchiatus and Phreodrilus proboscidea) are more 
widely distributed. Five cosmopolitan species are found widely through the region as would 
be expected. 

The haplotaxids are usually very restricted in terms of distribution. Forms resembling 
the European H. gordioides are widely distributed in contrast, but as many of the identifica¬ 
tions are based on a few immature specimens it may prove necessary to distinguish species 
once mature specimens are collected. 

Several species in this small family are found in the Antipodes, 3 in New Zealand, 2 
in both South West Africa and some of the small islands, and 1 endemic to Tasmania 
(Brinkhurst 1971a, b, Brinkhurst and Fulton 1980), so the possible discovery of H. heierogyne 
in Tasmania in addition to New Zealand is of some significance. 

The degree of separation of the mainland Australian and Tasmanian aquatic faunas 
has been reviewed by Hynes and Hynes (1980). 
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Plates 1 - 5 Rhyacodrilus fultoni sp. nov. 

1. Sagital section of X-XI, anterior to the left, 
a — atrium, f — male funnel, m — male pore. 

2, 3, 4. Atrium in successive sections. 

o — ovary, s — spermatheca, t — testes, v — vas deferens, other 
letters as in 1. 

5. Penial setae. 

Plate 6 Rhyacodrilus bifidus sp. nov. 

6. Sagital section of X-XI,'anterior to left. 

p — prostate gland (other letters as in 1 - 4). 
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Plate 7 


Plates 8-10 


Plate 11 


Telmatodrilus multiprostatus 

7. Sagital section of X-XI, anterior to left. Letters as In 1-4 
g — spermathecal setal gland. 

Phreodrilus plumaseta 

8. Sagital section of XIII-XVI, anterior to right 
i — spermathecal duct with "trap”. 

9. Sagital section XII-XIII anterior to right, 
b — female and spermathecal pores. 

b spermathecal setal gland around spermathecal seta (other letters 
as above). 

10. Sagital section XI-XIII, anterior to right (letters as above). 
Phreodrilus magnaseta 

11. Sagital section X-XIII, anterior to left (letters as above). 
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ABSTRACT 

Nine rostroconch molluscs from Silurian and Devonian sediments in New 
South Wales and Victoria are described. In addition to the well known 
genus Conocardium, the genera Hippocardia and ?Bransonia are re¬ 
corded for the first time. 

INTRODUCTION 

The unusual morphology and enigmatic phylogentic relationship of Conocardium and 
similar forms which are now assigned to the new molluscan class Rostroconchia (Pojeta 
ef a/., 1972) has retarded their study internationally. Within Australia, Silurian and Devonian 
forms of the class have been traditionally assigned to the 'catch-all’ genus 'Conocardium'. 
Typically discussion of these forms has been as isolated occurrences within a much larger 
fauna such as that from near Yass by de Koninck (1876). from the Lilydale Limestone by 
Cresswell (1893) or from the Toongabbie Limestone, Marble Creek by Talent and Phillip 
(1956). 

The only major attempt to review the genus ‘Conocardium’ in Australia was that by 

Fletcher (1943). Not only did he review the forms of the genus known then from the 

Silurian, Devonian and Permian, but he also described some additional forms. In this dis¬ 
cussion of the genus ‘Conocardium’, Fletcher accepted the prevailing view that it was an 
aberrant form of bivalve. 

It is only in recent years that the affinities of the conocardiums have been recognised 

and this has resulted in the establishment of a new molluscan class Rostroconchia (Pojeta 

ef al., 1972, Pojeta and Runnegar, 1976). In view of this fundamental reconsideration of 
what to then had been a number of poorly known and enigmatic fossils, it is considered 
an appropriate time to review some of the Siluro-Devonian rostroconch molluscs from 
south-eastern Australia, and in particular those associated with significant gastropod 
faunas. 

The reassessment of the rostroconchs by Pojeta and Runnegar (1976) saw the estab¬ 
lishment of a number of new genera as well as a more precise diagnosis for the already 
existing genera, particularly such 'catch-all' forms as Conocardium. As is to be expected, 
a number of forms from south-eastern Australia previously attributed to the genus Cono¬ 
cardium are now assigned to other genera. 

The distribution of rostroconchs in the limestones of south-eastern Australia during the 
Siluro-Devonian is markedly different to that of gastropods and bivalves. For while the 
latter classes are represented by a number of genera in each limestone, the rostroconchs 
are typically represented by only one species. In the only instances to date where more 
than one species has been described from the one locality, it can be shown that the two 
or more species described are in fact one and the same, e.g. Lilydale and Lake Bathurst. 
Although a number of taxa and localities are represented by only a few specimens, the 
same lack of diversity is also found in those localities from which large samples are avail¬ 
able, e.g. Taemas or Lilydale. Flowever, this is not to imply that each species is confined 
to only one location for it is likely that the Emsian Conocardium sp. from Tarago is the 
same as Conocardium sp. from Taemas while Hippocardia angelicum is known from lime¬ 
stones at both Marble Creek and Deep Creek. 

In this study, the following abbreviations have been used : 

P., National Museum of Victoria; F., Australian Museum, Sydney; A.N.U., Geology Depart¬ 
ment, Australian National University. 

All measurements are in millimetres and the following abbreviations relating to these 
measurements have been used ; Ht., height, L., length, specimen incomplete. 

Superfamily CONOCARDIACEA Miller, 1889 
Family CONOCARDIIDAE Miller, 1889 
Genus CONOCARDIUM Bronn, 1835 
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Conocardium sp. 

Plate 1, figures 1-4 

DESCRIPTION : Small to medium rostroconch with narrow elongate rostrum that projects 
well beyond posterior margin; dorsal margin of rostrum and snout straight; rostral clefts 
present; beak subscentral with snout and rostrum being of similar length; body of shell 
carinate posteriorly; anterior gape present extends posteriorly for about half length of 
snout as narrow slit; marginai denticles developed in gape; posterior gape confined to 
aperture of rostrum; longitudinal shelves developed; fine ribbing on snout and courser 
libbing on body; degree of development of ribbing variable; apart from coarseness of rib¬ 
bing, body and snout regions not separated by change in sculpture form; ventral com¬ 
missures of body fit tightly together; well developed co-marginal sculpture developed over 
entire valve surface, giving rise to reticulate appearance; strong submerged ribs present; 
protoconch smooth limpet shaped and separated by shallow concave areas from bivalves 
on small specimens. 

DIMENSIONS : 

ANU 36845 
ANU 36846 
ANU 36847 
ANU 36848 

LOCATION OF TYPES ; Geology Department, 
mens ANU 36845, ANU 36846 and ANU 36847. 

TYPE LOCALITY ; "Receptaculiles” Limestone, Taemas near Yass, New South Wales. 

STRATIGRAPHIC RANGE : The “Receptaculites" Limestone is considered by Strusz (1972) 
to be Emsian. 

MATERIAL : Figured specimen and 48 other specimens. 

DISCUSSION ; De Koninck (1876) described two shells from a black argillaceous lime¬ 
stone in the Yass district as C. sowerbyi. In addition he synonymized with this species two 
other species from Europe Cardium alHorme (var.) Sowerby and Pleurorhynchus alitormae 
Phillips. Unfortunately de Koninck did not illustrate his new species, the specimens of 
which are thought to have been destroyed together with many other of his specimens in 
the Garden Palace fire of 1882. 
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PLATE 1 

Conocardium sp. ANU 36845, x 3. Left lateral view. 

Conocardium sp. ANU 36846, x 3. Dorsal view showing rostral clefts. 
Conocardium sp. ANU 36846, x 4. Posteroventral view 
Conocardium sp. ANU 36847, x 4. Posterior view 
Conocardium sp. F.40891, x 4. Left lateral view. 

?Conocardium davidis Dun. F.40820, Lectotype. x 3. Left lateral view. 

. Conocardium davidis Dun. F.40820, Lectotype, x 3. Right lateral view. 

. Conocardium davidis Dun. F.40821, paralectotype, x 3. Right lateral view. 

?Bransonia sp. P65864a. x 3. Right lateral view 

?Bransonia sp. P65865, x 5. Posteroventral view 

?Bransonla sp. P65864b, x 3. Right iateral view 

?Bransonla sp. P65864c, x 5. Right lateral view. 

Hippocardia costatus (Cresswell). P.910, holotype, x 2. Right lateral view. 
t^ppocardja costatus (Cresswell). P. 911 , x 3. Right lateral' view. 

Hippocardia costaius (Cresswell). P65872, hypotype, x 1.5. Left lateral view 
showing two sculptural types. 

Hippocordia costatus (Cresswell). P65872, hypotype, x 3. Right lateral view. 
Hippocardia cosfafus (Cresswell). P65872. hypotype. x 3. Left lateral view 
showing two sculptural types. 

Hippocardia costatus (Cresswell), P65874, hypotype, x 3. Left lateral view 
showing two sculpturai types. 

Hippocardia costatus (Cresswell). P65870, hypotype, x 3. Posterior view. 
Hippocardia costatus (Cresswell). P65870. hypotype, x 4. Right laterai view 
showing hood. jr jr a 

Hippocardia costatus (Cresswell). P65871, hypotype, x 6. Posterior view show¬ 
ing protoconch. 

Hippocardia costatus (Cresswell). P65867, hypotype, x 5. Dorsal view showing 
protoconch. 

Hippocardia costatus (Cresswell). P65867, hypotype, x 9. Dorsal view showing 
protoconch. 
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Comparisons of the material from Taemas and de Koninck's species is limited. In 
general appearance they resemble each other, being of similar dimensions, having 
numerous concentric ridges on the posterior surface of the body and having numerous 
regular ridges on the body and the snout. However, there is insufficient information to 
determine satisfactorily if they are one and the same species. As only one species of 
rostroconch has been identified for Taemas in this study, and they typically have a low 
taxonomic diversity in south-eastern Australia, these specimens may well be one and the 
same as de Koninck's specimen. 

In his revision of Conocardium sowerbyi, Fletcher (1943)) considered that Conocardium 
sp., ind. described by Etheridge (1881) from Bungaralaby near Lake Bathurst, New South 
Wales, was 'identical' with the species from Yass. On the basis of Etheridge’s description 
and illustration, it is not possible to usefully compare this specimen with either de 
Koninck's description or the material currently available from Taemas other than to note 
that all would appear to have a similar general shape with prominent ribbing. 

In addition Fletcher (1943) considered that a specimen F.40891 from Tarago, near 
Lake Bathurst, could also be assigned to de Koninck's species C. sowerbyi. Again the 
same limitations imposed by the inadequacy of de Koninck's original description exist for 
comparison with this latter specimen. 


Conocardium sp. 

Plate 1, figure 5 

1943 Conocardium sowerbyi de Koninck; Fletcher, p.236, pi. 13, figs. 17-18, in-part. 

DESCRIPTION : Small squat rostroconch with short dorsal margin and numerous fine ribs; 
rostrum incomplete; dorsal margin of rostrum and snout straight; beak about sub-central; 
body of shell carinate posteriorly, degree of development of anterior and posterior gapes 
not known; body and snout not separated by any change in sculpture; ribbing not complete 
across entire rostrum surface; finer co-marginal sculpture developed particularly on rostrum. 


DIMENSIONS : 


F.40891 


Ht. 

6.9* 


L. 

8.9 


LOCATION OF TYPES : Australian Museum. Figured specimen F.40891. 

TYPE LOCALITY : Tarago, near Lake Bathurst, New South Wales. 

STRATIGRAPHIC RANGE : The limestones of Tarago are considered by Strusz (1972) to be 
Emsian. 

MATERIAL : Figured specimen. 

DISCUSSION : Conocardium sp. from the “Receptaculites" Limestone, Taemas, exhibits 
considerable morphological variation, particularly with respect to the degree of develop¬ 
ment of the radial ribbing. Amongst these variants are forms that are very similar in ap¬ 
pearance to the Tarago specimen, i.e. with numerous fine radial ribs. Thus it is possible 
that both these forms might be one and the same but because of the limited material 
available from Tarago and its incomplete preservation such an assumption cannot be con¬ 
firmed. For similar reasons the assignment of the Tarago specimen to de Koninck’s species 
C. sowerbyi which is itself only poorly described cannot be confirmed. 


?Conocardium davidis Dun 
Plate 1, figures 6-8 

1907 Conocardium davidis Dun, p.268, pi. 40, figs. 6, 6a. 

1943 Conocardium davidis Dun, Fletcher, p.235, pi. 13, figs. 5-6. 

1971 Conocardium davidis Dun, Fletcher, p.66. 

DESCRIPTION : Small to medium rostroconch with fine co-marginal sculpture developed 
over the entire shell surface; degree of elongation of rostrum unknown; dorsal margin of 
rostrum and snout appear to be straight; body of shell rounded posteriorly; anterior gape 
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present, extends posteriorly for over half length of snout as a narrow slit; presence or 
absence of marginal denticles unknown; posterior gape characteristics not known; sheil 
with fine ribbing on snout and coarser ribbing on body; body further differentiated from 
snout by presence of co-marginal sculpture between ribs; ventral commissure of body fits 
tightly together; protoconch unknown. 


DIMENSIONS : 



Ht. 

L. 

F.40820 

7.6* 

10.3 

F.40821 

6.0 

9.2 


LOCATION OF TYPES; Australian Museum. Lectotype, F.40820. Paralectotype, F.40821. 

TYPE LOCALITY : Oakey Creek, Parish of Barton, near Orange, New South Wales. 

STRATIGRAPHIC RANGE : The limestones of the Panura Group which occur at Oakey 
Creek are considered to be Liandovery by Talent ef al. (1975). 

MATERIAL ; Lectotype and paralectotype. 

DISCUSSION : Both the lectotype and paralectotype are only partially preserved and in 
particular much of the rostrum on both is missing. Thus comparison with the other younger 
rostroconchs is difficult. 

Family BRANSONIIDAE Pojeta and Runnegar, 1976 
Genus BRANSONIA Pojeta and Runnegar, 1976 


?Bransonia sp. 

Plate 1. figures 9-12 

DESCRIPTION : Small to medium rostroconch with short snout that does not project be¬ 
yond posterior margin; dorsal margin of snout and rostrum straight; anteriorly elongate with 
snout being longer than rostrum; beak subcentral; body of shell carinate posteriorly; 
anterior gape present; posterior gape unknown; shell externally with coarse radial ribs 
except on antero-dorsal area of the snout; body and snout regions not separated by any 
change in sculpture; ventral commissure of the body fits tightly together; variable but typi¬ 
cally well developed lamellose co-marginal sculpture developed over entire shell surface 
giving rise to distinctive reticulate appearance; protoconch unknown. 


LOCATION OF TYPES : National Museum of Victoria. Figured specimens P65864a, 
P65864b, P65864C and P65865. 

TYPE LOCALITY : Bell Point Limestone, Cape Liptrap Peninsula, Victoria. 

STRATIGRAPHIC RANGE : The Bell Point Limestone is considered by Strusz (1972) to be 
Early Emsian. 


MATERIAL : Figured specimens and 10 other specimens. 

DISCUSSION : The structural setting of the Bell Point Limestone and the effect it has had 
on the nature of preservation of fossils has been noted previously (Tassell 1978). As with 
the other fossils, the rostroconchs have been crushed, fragmented and distorted. Thus the 
dimensions of these molluscs which range up to 6mm in length and 7mm in height can 
only be considered as a general indication of size. 

Lindner (1953) first recorded the presence of rostroconchs in the Bell Point Lime¬ 
stone when he noted that Conocardium together with ostracods occurred in a grey silty 
limestone bed. As many of the specimens available in this study are associated with 
ostracods in a silty limestone, it is considered that his Conocardium may well be ?Bran- 
sonia sp. 
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Family HIPPOCARDIIDAE Pojeta and Runnegar, 1976 
Genus HIPPOCARDIA Brown, 1843 


Hippocardia costatus (Cresswell) 
Plate 1, figures 13-24 


1893 Pleurorhynchus costatus Cresswell, p.43, pi. 9, fig. 5. 

1893 Pleurorhynchus bellulus Cresswell, p.43, pi. 9, fig. 6. 

1908 Conocardium costatum (Cresswell) Chapman, p.45. 

1908 Conocardium bellulum (Cresswell) Chapman, p.45. 

1913 Conocardium costatum (Cresswell) Chapman, p.226. 

1913 Conocardium beliulum (Cresswell) Chapman, p.226. 

1920 Conocardium belluium (Cresswell) Chapman. p.191. 

1943 Conocardium costatum (Cresswell) Fletcher, p.234, pi. 13, figs. 1-2. 
1943 Conocardium beliuium (Cresswell) Fletcher, p.234, pi. 13, figs. 3-4. 
1956 Conocardium cresswe//f Talent & Philip, p.68. 


DESCRIPTION : Small to medium rostroconch with well developed short rostrum and 
single small arcuate hood; anteriorly elongate with snout being larger than rostrum; lin- 
near hinge: beak subcentral; posterior of body rounded to carinate; prominate anterior 
gape; posterior gape reduced to aperture of rosfrum; ventral gape absent; shell externally, 
fully radially ribbed; body and snout regions not separated by any change in sculpture; 
ventral commissures of body fit flushly together: ventral commissures of rostrum serrated; 
variable fine to lamellose co-marginal sculpture over entire shell surface typically de¬ 
veloped; strong submerged ribs present: smooth limpet shaped protoconch separated from 
dissoconch by shallow concave areas present on smaller specimens. 



Ht. 

L. 

P65866 

4.7 

5.4 

P65867 

3.8 

5.8 

P65868 

3.6 

5.1 

P65869 

5.2 

4.7* 

P65870 

11.6 

12.1* 

P65871 

5.6 

6.7 

P65872 

9.1 

10.0 

P65873 

18.7 

19.4 


LOCATION OF TYPES: 1. Pleurorhynchus costatus National Museum of Victoria. 

Holotype, P910. 

2. Pleurorhynchus bellulum National Museum of Victoria, 

Holotype, P911. 

3. Hippocardia costatus National Museum of Victoria, 

Hypotypes, P65867, P65870. P65871, P65872 and P65873. 

TYPE LOCALITY : Lilydale Limestone. Lilydale, Victoria. 

STRATIGRAPHIC RANGE ; The Lilydale Limestone is considered by Strusz (1972) to be 
Late Siegenian. 


MATERIAL : Holotype, hypotypes and 21 other specimens. 

DISCUSSION : Cresswell (1893) distinguished Pleurorhynchus bellulus from Pleurorhyn¬ 
chus costatus by its smaller size, the body of the shell being more oblique to the hinge¬ 
line, ribs crossed with striae and ‘the valves having a distinctly fenestrated appearance at 
the posterior end’. In the larger sample of specimens available for this study, it is clear 
that all these features are graduational from the smallest specimens 3.2mm in length to 
the largest specimens 18mm in length and amongst individuals of similar size. 

Certainly the finer striae considered characteristic of P. bellulus can be found on 
shells more than 11mm in length. More importantly Cresswell's fine striae are confined to 
the outer shell layer of the valve. Frequently this outer layer has not been preserved, 
leaving only the inner more strongly and coursely ribbed shell layer. In such specimens 
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any evidence for the presence of the hood which is confined to the outermost shell layer 
of Hippocardia is also lacking. Specimen P65872 on which part of the shell retains the 
outermost layer with its fine striae overlying the strongly ribbed inner layer, clearly illus¬ 
trates the association of the two sculptural features (see plate 1, figure 15). 

Subsequent authors when reviewing the species of rostroconch molluscs from the 
Lilydale Limestone continued to accept Cresswell's two species. Talent & Philip (1956) 
noted that Cresswell’s trivial name P. bellulus was in fact preoccupied by C. bellulum Bar- 
rande (1881) and so proposed that a new species C. cresswelli be established for the 
Lillydale species. As Hippocardia costatus (Cressweli) and H. bellulus (Cresswell) are in 
fact one and the same, this proposal is no longer necessary. 

Chapman (1908) also recorded the presence of C. bellulum in a mudstone near the 
junction of the Woori Yallock Creek and the Yarra River, Geological Survey of Victoria, 
locality B23. Re-examination of this specimen P7932 reveals that it is a longitudinal 
section through an internal and external mould of a bivalved form at about the 'umbo’. 

I The size, general shape and the presence of ribs is consistent with a ‘Conocardium’ like 
form. However, its assignment to either this species or genus on the basis of such a single 
specimen is it is felt not justified. 


Hippocardia angelicum (Talent S. Philip) 
Plate 2, figures 1-3 


1908 Conocardium bellulum (Cresswell) Chapman, p.45 in part. 

1913 Conocardium bellulum (Cresswell) Chapman, p.226 in part. 

1920 Conocardium bellulum (Cresswell) Chapman, p.191. 

1956 Conocardium angelicum Talent & Philip, p.67, pi. vii, figs. 23-25. 

DESCRIPTION : Small to medium rostroconch with well developed short rostrum that pro¬ 
jects beyond the posterior margin and a single prominent arcuate hood; anteriorly elon¬ 
gate with snout being longer than rostrum; snout noticeably constricted; beak curved 
sub-central; body of shell carinate posteriorly; prominent anterior gape; posterior gape 
apparently reduced to aperture of rostrum; shelly externally fully ribbed; body and snout 
separated by change in degree of development of ribbing; ventral commissure of body fits 
flushly together; typically fine lamellose co-marginal sculpture developed over entire shell 
surface; submerged ribs developed; protoconch unknown. 


DIMENSIONS : 



Ht. 

L. 

P65875 

8.9 

9.4’ 

P65876 

4.0 

5.4 

P65877 

6.3 

8.1’ 

P65878 

4.9 

8.9 

P2352 

4.5 

6.0’ 


LOCATION OF TYPES : University of Melbourne, Geology Department. Holotype M.U.G.D. 
2277. Paratype M.U.G.D. 2278. National Museum of Victoria, Hypotypes. 

TYPE LOCALITY : Toongabbie Limestone, upper quarry, Marble Creek, Victoria. 

DISTRIBUTION : Toongabbie Limestone and Deep Creek Limestone. 

STRATIGRAPHIC RANGE : The limestones at Toongabbie and Deep Creek were considered 
by Strusz (1972) to be Late Siegenian, 

MATERIAL : Holotype, paratype, hypotypes and twelve other specimens. 

DISCUSSION : The limestones at Marble Creek and Deep Creek on the eastern side of 
the Walhalla synclinorium are generally considered to be of the same age (Strusz, 1972). 
Certainly the gastropod faunas from both these limestones evidence some similarity with 
the distinctive Platyceras (Visitator) cylindricum being common to both (Tassell, 1977). Thus 
it is not unexpected to find the same rostroconch mollusc occuring in both limestones as 
well. 
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?Hippocardia mundulurn (Fletcher) 

Plate 2, figures 4-7 

1943 Conocardium mundulurn Fletcher, p.235, pi. 13, figs. 7-9. 

1943 Conocardium abscissum Fletcher, p.237, pi. 13, fig. 10. 

1943 Conocardium laseroni Fletcher, p.237, pi. 13, figs. 11-13. 

DESCRIPTION : Small to medium rostroconch with prominent ribbing developed over 
entire surface and what appears to be a single arcuate hood; rostrum incomplete, degree 
of elongation unknown; dorsal margins of rostrum and snout straight; body of shell rounded 
anteriorly; gape extends posteriorly for about half the length of the snout as a narrow 
slit; no suggestion of presence of longitudinal shelves; posterior gape if present confined 
to aperture of rostrum; shell externally with prominent radial ribbing over entire surface 
but which is coarsest on body; ventral commissures of body fit tightly together; co-marginal 
sculpture developed over entire surface; typically sculpture quite fine but between strong 
ribs on body tends to be coarser; protoconch unknown. 



Ht. 

L. 

F.30189 

6.7 

9.0 

F.39761 

10.0 

_ 

F.30160 

10.0* 

13.1 


LOCATION OF TYPES : 1. Conocardium mundulurn Australian Museum, Holotype F.30189. 

2. Conocardium abcissum Australian Museum, Holotype F.39761. 

3. Conocardium laseroni Australian Museum, Holotype F.30160. 

TYPE LOCALITY : Limestone at Lake Bathurst Railway Station, near Goulburn New South 
Wales. 


STRATIGRAPHIC RANGE : The limestones near Lake Bathurst Railway Station are con¬ 
sidered by Strusz (1972) to be Late Emsian. 


DISCUSSION : Fletcher (1943) described three species of Conocardium namely C. mun- 
dulum, C. abscissum and C. laseroni from the limestones near Lake Bathurst Railway 
Station on the basis of three specimens. Of these the holotype of C. mundulurn is by far 
the most complete and best preserved. It possesses strong distinctive ribbing over the 
shell exterior and obvious co-marginal sculptural elements. The specimen is considerably 
smaller than either of the other two specimens. 

The holotype of C. abscissum which is crushed, broken and only partly preserved is 
nearly twice the size of C. mundulurn. Again the prominent strong ribbing, particularly on 
the body, is the most distinctive feature. It is on the basis of sculpture and body shape 
that Fletcher distinguished it from either of the other species of Conocardium found at 
Lake Bathurst. Certainly the body of C. abscissum is more carinate posteriorly. However, 
with the limited number of specimens available the degree of morphological variation in 
any of the species is unknown. 

Frequently the outer shell layer of rostroconchs is not preserved, leaving only the 
thicker, inner layer. Examples of this include specimens of H. costatus (Cresswell) from 
the Lilydale Limestone and Conocardium sp. from the “Receptaculites" Limestone. In both 
these instances while the ribbing of the outer layer can also be seen in the inner layer 
the fine co-marginal sculpture of the outer layer is typically represented only as lamel- 


PLATE 2 


Figure 


1-2 Hippocardia angelicum (Talent & Philip). P65875, hypotype, x 2.5. Right 
lateral view. 

3 Hippocardia angelicum (Talent & Philip). P65876, hypotype, x 7. Left lateral 
view. 

4 ?Hippocardia-munduium (Fletcher). F.39761. hypotype, x 3.5. 

5 ?Hippocardia munduium (Fletcher). F.30189, holotype, x 3. Right lateral view. 

6 ?Hippocardia munduium (Fletcher). F.30189. holotype, x 4. Left lateral view. 

7 ?Hippocardia munduium (Fletcher). F.301160, holotype, x 2.5 (approximately). 

8 ?Hippocardia sp. P65879, x 5. Posterior view. 

9 ?Hippocardia sp. P65879, x 5. Left lateral view. 

10 ?Hippocardia sp. P.13973, x 9. 
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lations within the inner layers. Thus the effect is of a shell sculpture dominated by the 
ribbing as is found on the specimen of C. abscissum. The lack of a hood in this specimen 
is also a consequence of the absence of the outer shell layer for this structure is con¬ 
fined to this layer. 

Conocardium laseroni is represented by a single external mould, the inner mould 
having been misplaced before Fletcher (1943) described the species. Although incomplete, 
there is sufficient of the mould remaining to indicate that the shell was about the same 
height as C. abscissum. 

Fletcher noted that C. laseroni together with C. abscissum and C. mundulum were all 
characterised by the development of course ribs on the body. However, the former species 
could be distinguished from the other two forms by the 'position of the anterior keel’ and 
‘the deeply recessed cardiform slopes’. Although the rostrum of C. laseroni is largely miss¬ 
ing there does not appear to be any appreciable difference between the location of the 
’keel’ or hood on this specimen or that of C. mundulum. Similarly even though the rost¬ 
rum of C. laseroni is markedly concave while only that area close to the umbo of C. mun¬ 
dulum is concave the significance of such a comparison is limited because of the lack of 
knowledge about the variability of both these forms. But it is relevant to note that such 
variation is to be found on Conocardium sp. from Taemas. The sculpture of both these 
forms composed of strong radiating ribs and finer co-marginal elements is similar. 

Only three specimens of rostroconchs are known from limestones near Lake Bathurst 
Railway Station and all these are incomplete. In view of this it is considered that until 
further material is available for study, it would be of advantage to consider them as be¬ 
longing to the one species. 


?Hippocardia sp. 
Plate 2, figures 8-9 


DESCRIPTION : Small to medium rostroconch with probably a single arcuate hood; anterior 
of shell unknown; body of shell carinate posteriorly; anterior gape unknown; posterior 
gape reduced to aperture of rostrum; shell ribbed externally; ventral commissure of body 
fits flushly together; fine lameliose co-marginal sculpture developed. 


DIMENSIONS : 


P65879 


Ht. 

6.5 


L. 


TYPE LOCALITY ; Seville Limestone, near Melbourne, Victoria. 

STRATIGRAPHIC RANGE : The Seville Limestone occurs within the Lower Devonian Hume- 
vale Formation. 


DISCUSSION ; The crushed incomplete nature of these moulds prevents a detailed de¬ 
scription. However, they are similar in size to H. costatus from the Lilydale Limestone. It 
is possible that the indeterminate form of ‘Conocardium’ reported by Chapman (1908) as 
coming from near the junction of Woori Yalloch Creek and the Yarra River is the same as 
these specimens. 


?Hippocardia sp. 

Plate 2, figure 10 

1920 Conocardium bellulum (Cresswell) Chapman, pp. 179, 191, 

DESCRIPTION : Small rostroconch with possibly a single arcuate hood; anterior of shell 
unknown; linnear hinge; body of shell carinate posteriorly; posterior gape probably confined 
to apperture of rostrum; ventral gape absent; shell externally ribbed; strong submerged 
ribs present; ventral commissure of body fits flushly together; fine to lameliose co-marginal 
sculpture over entire shell surface. 


DIMENSIONS ; 


P.13973 


Ht. 

4.4 


L. 


LOCATION OF TYPES ; National Museum of Victoria. Mentioned specimen P.13973. 
TYPE LOCALITY : Mitta Mitta River, north-eastern Victoria. 
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STRATIGRAPHIC RANGE : The fossiliferous siltstones in the Mitta Mitta River area are 
assigned to the Cowombat Formation and are considered by Talent et al. (1975) to be Late 
Silurian. 


DISCUSSION : The occurrence at Mitta Mitta is represented by the external mould of 
part of one small specimen. It is tentatively assigned to the genus Hippocardia because 
of the presence of what might be a hood on the edge of the body. In terms of size and 
the nature of its external sculpture, it would appear to resemble H. angelicum. 
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ABSTRACT 

Skulls of brush-tailed possums Trichosurus vulpecuia from four areas 
in Tasmania were classified into age groups on the basis of molar tooth 
wear and a series of measurements taken from each skull. Sagittal 
crest length over skull length for the various wear classes appears to 
bear a close relationship to age and it is suggested that this could be 
used to give a ready scale for age determination of skulls. The pastoral 
areas have populations with a greater representation of both younger 
animals and males. Some possible explanations for these differences are 
suggested. 


INTRODUCTION 

Troughton (1965) accepls the Tasmanian and Bass Strait Island populations of the 
brush-tailed possum Trichosurus vuipecuia (Kerr, 1792) as a distinct species, Trichosurus 
iuiiginosus (Ogilby, 1831) and states “Because of its insular range, decidedly larger size 
and more strongly built skull and dentition it seems advisable to accept Gould’s opinion 
that it represents a distinct species". “The fur also differs in being longer and richer. As 
a result the Tasmanian possum is much sought after by trappers and the fur trade generally.” 
Green (1973, 1974) accepts it at subspecific level and states "Until about 1940 it was 
confined to the forests and mountainous areas but it has since increased and spread, so 
that it now occurs commonly in most habitats even entering suburban gardens". 

For many years the brush-tailed possum was subjected to an open season during the 
winter months when animals could be shot, snared or trapped under licence for their 
commercially valuable skins. The "open season licence” system has recently been replaced 
by a system of “special permits" issued tor the taking of animals by shooting only, and 
then only in areas where their numbers and browsing habits cause economic damage. 

From 1965 to 1975 approximately 100,000 brush-tailed possums were taken each season. 
Since then the figure has been between 200,000 and 300,000 per annum. In 1979, 2,640 
permits were issued which resulted in the shooting of about 300,000 possums (National 
Parks and Wildlife Service unpublished report, 1980). 


MATERIALS 

During the winter of 1979 the opportunity was taken by the Queen Victoria Museum, 
Launceston, to salvage some of the pouch young and the skulls of brush-tailed possums 
shot under permit. Four widely separated localities were selected (map. Figure 1) and may 
be briefly described as follows. 

(i) "Kingston” via Nile is a pastoral property below the western slopes of Ben Lomond. 
The fertile valleys and arable land have long been cleared and sown to crops and permanent 
pasture. To the west the hilly terrain supports dry sclerophyll and savannah woodland 
while to the east the mountain slopes support mixed sclerophyll forest. "Kingston” is at 
an altitude of about 400m and has an annual rainfall of about 800mm. Brush-tailed possums 
were shot over most of the property, many being taken on pasture and cropland. 
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Population Structure and Age Determination in a Series of Skulls from Four 
Populations of the Tasmanian Brush-Tailed Possum Trichosurus vulpecula 



FIGURE 1 

Map showing the localities from which the four samples were collected. 
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(ii) "Middle Park” at Antill Ponds is a pastoral property spanning the Midland Highway 
below the south-eastern slopes of the Great Western Tiers. Arable land in the valleys has 
been cleared and sown to pasture for many years and the surrounding cleared hills and 
open woodland have been aerial top dressed with superphosphate for the past twenty-five 
years. To the west the topography becomes progressively more elevated, rugged and 
timbered with mixed sclerophyll forest. “Middle Park” is at an altitude of about 300m and 
has an annual rainfall of about 550mm. Brush-tailed possums were collected from all over 
the property. 

(iii) Poatina is a small village, established by the Hydro-electric Commission on the north¬ 
eastern slopes of the Great Western Tiers. Its north-eastern aspect overlooks the fertile, 
arable plains of the northern midlands while to the south and west the tiers rise steeply to 
the Great Lake plateau and support dense mixed forest. Poatina is at an altitude of 400m 
and has an annual rainfall of about 1,000mm. Brush-tailed possums were shot from wet 
sclerophyll forest on the slopes of the Great Western Tiers around and above Poatina. 

(iv) Maggs Mountain is an elevated plateau between the Mersey Valley and the Arm 
Valley and has, for the past six years, been subjected to the progressive clear-felling of 
forest compartments for timber (Green 1977). The mountain and general area surrounding 
it supports mixed sclerophyll forest, rainforest, and on previously clear-felled compartments, 
varying stages of Eucalyptus delegatensis regeneration. The plateau of Maggs Mountain 
is at an altitude of 880m and has an annual rainfall of about 1,600mm. Brush-tailed 
possums were shot throughout the general area. 

In each area the co-operation of a responsible permit holder was obtained to salvage 
material from all and only those animals shot under their respective permits. All female 
possums thus shot were examined and the pouch young removed and preserved in 4% 
formalin, a total of 408 pouch young being collected. After skinning of the adults the heads 
were removed, those of males (624) being threaded on one wire and those of females (520) 
on another. A total of 1,144 was collected. 

This material was picked up and recorded by museum staff every two weeks. The 
date of capture was taken as mid-way between the two collection dates thus giving the 
date of capture to within an accuracy of plus or minus seven days. 

After pick-up, heads were deep frozen until being sorted for cleaning in a colony of 
dermestid beetles Derrnestes sp. As possums are generally shot in the region of the head 
and neck in order to avoid skin damage and devaluation of the market price, many skulls 
are badly shattered. Juvenile and obviously "rumpy" possums (Monday. 1978) are not 
usually skinned, even if shot, as the value of the skin does not warrant their skinning, 
although the skulls from these specimens are included in the collection. Only those heads 
with no, or minimal, damage to the skull were retained for cleaning and registration as 
cabinet specimens, those more extensively damaged being discarded after counting. This 
resulted in the discarding of about two-thirds of the heads, leaving 381 skulls for examina¬ 
tion. 


METHODS 

Skulls from each of the four localities were separated into male and female and then 
divided into seven classes on the basis of tooth wear of the molar Mi, class 1 being those 
showing the least molar wear and Class 7 the most molar wear, thus giving an approxima¬ 
tion of the age of the animal (Winter, 1980). The breakdown of the material into each of 
the classes for each locality gives an approximation of the age structure of the local 
populations (Table 1). 

Three measurements were taken from each skull; skull length (S.L.), facial skull 
length (F.S.L.), and sagittal crest length (S.C.L.) (Figure 2). In very young animals, the 
sagittal crest did not always extend to the back of fhe skull, however measurements of 
the length of the sagittal crest were always taken from the back of the skull to the anterior 
end of the crest. 

The mean ratios of the sagittal crest length to the skull length afterwards referred 
to as the Sagittal Index, and the facial skull length to the skull length afterwards 
referred to as the Facial Index, were determined for each wear class in each locality, males 
and females both separately and combined (Table 2). Standard deviations from the mean 
of the total population, males and females combined, were calculated. Mean ratios were 
also compared with the tooth wear class (Figures 3, 4, 5). 
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RESULTS AND DISCUSSION 


Winter (1980) shows that wear on the molar tooth increases proportionally with 
age (Figure 3) and his information was collected from a sample of brush-tailed possums of 
known age in Queensland. 

In our series, the mean Sagittal Index increases as the molar wear class, from juvenile 
to aged animals (Figure 3). The value of the Sagittal Index appears to bear a direct 
relationship to the mean age of that particular group of specimens as derived from the 
molar wear class for all molar wear classes (and hence age groups) in the population from 
juvenile to aged. There Is little variation between widely separated populations (Figures 3, 
4) and so the Sagittal Index Is assumed to be standard for populations of the Tasmanian 
brush-tailed possum. Males show a slightly higher mean Sagittal Index than females. 
This is present in most molar wear classes and in each population sampled. 

Standard deviations from the mean of the total population, males and females com¬ 
bined. for each molar wear class show a wide distribution about the mean of each class 
(Table 2). This could imply that the Sagittal Index is not a sufficiently precise value to use 
for age determination of individual skulls. Flowever, there is a range of from two to four 
years for each molar wear class of the known-age sample and the high standard deviations 
are likely to be a reflection of this. It is suggested that a more reliable estimate of age for 
the brush-tailed possum could be obtained by standardising the Sagittal Index against a 
series of skulls of known age. 

The Sagittal Index could be standardised using cementum deposition in teeth to 
determine the true age of a skull. The advantage of using the Sagittal Index to determine 
the age of a specimen rather than molar wear is that it is quicker, there is less observer 
variability, and is less dependant on diet. 

In the brush-tailed possum, the Facial Index does not show a regular change with age 
and there is a great deal of variation between populations (Figures 3, 5). It is therefore 
not an appropriate measurement to use for the determination of an age scale in this species. 

Examination of the total numbers and the distribution of sexes for each wear class 
and hence age groups in the various populations showed a noticeable difference in the age 
structure and sex ratio between the populations on the two pastoral properties “Kingston” 
and “Middle Park” as compared with the populations from the rainforest and sclerophyll 
forest of Poatina and Maggs Mountain (Figure 6). 

There is a greater proportion of animals in molar wear Classes 2 and 3 (age range 
1.5 - 4.0 years), subadult and young adult animals from the two pastoral properties, than 
occurs in the populations from the forested localities where the age distribution is fairly 
even. The young animals from the more open areas also have an unbalanced sex ratio, 
biased towards males. 

Chi square was used to test the significance of the differences in sex ratio from unity. 
It was found that there was no significant difference in the total population from any area; 
however for ali molar wear Classes 1-3 from “Kingston” and “Middle Park”, there was a 
significantly higher (P<0.05) proportion of males than expected. 

Assurning the population structure in all localities is stable in the short term, then a 
number oi subadult and young adult possums are removed from the pastoral areas either 
by death or dispersal after, at the most, one breeding season. No such predominance of 
subadult and young adult possums is found in the animals from the more timbered localities 
of Maggs Mountain and Poatina. 

There are several possible reasons for the observed differences in age structure 
between the “Kingston; - Middle Park” and the Poatina - Maggs Mountain populations. A 
factor which may be significant but which cannot be estimated is the effect that the texture 
of the food eaten has on I'^tss of molar wear. The forest-dwelling popuiations of Maggs 
Mountain and Poatina probably had a similar diet which was quite different from that of the 
populations from “Kingston” and “Middle Park”. This caveat must be remembered in the 
following discussion. 


Changing land use in or adjacent to pastoral areas may be opening up more favourable 
habitats and encouraging dispersal of young adults into these areas and out of the parent 
popuiations. Alternately, there may be a much lower life expectancy in the pastoral areas, 
perhaps due to human predation, with a high reproductive rate or high survival of juveniles 
maintaining the populations at their present levels. 


and 


The above propositions are based on the 
“Middle Park”) are numerically stable. 


^sumption that these populations (“Kingston” 
On the other hand, if they are increasing in 
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TABLE 1 

An analysis of 1,144 brush-tailed possums shot in four locaiities in the winter of 1979, 
showing the proportion of sexes in each tooth wear class (age), skulls examined and 
number shot. 


Ml Wear Class 


1 

2 

3 

4 

5 

6 

7 

Total 

# 

Examined 

% 

Total 

# 

Shot 

% 


S S 

9 

21 

29 

19 

13 

9 

3 

103 

60.6 

209 

58.9 

“Kingston” 

9 9 

5 

16 

15 

12 

12 

4 

3 

67 

39.4 

142 

41.1 

Total 


14 

37 

44 

31 

25 

13 

6 

170 

100 

355 

100 


S S 

3 

23 

25 

10 

3 

4 

1 

69 

60.5 

215 

53.4 

“Middle Park” 

9 9 

1 

8 

18 

8 

8 

1 

1 

45 

39.5 

184 

46.6 

Total 


4 

31 

43 

18 

11 

5 

2 

114 

100 

399 

100 


S S 

1 

7 

7 

6 

6 

7 

2 

36 

46.2 

160 

50.9 

Poatina 

9 9 

5 

7 

9 

6 

10 

2 

3 

42 

53.8 

154 

49.1 

Total 


6 

14 

16 

12 

16 

9 

5 

78 

100 

314 

100 


S 3 

0 

2 

3 

2 

2 

0 

0 

9 

47.4 

40 

52.6 

Maggs Mt. 

9 9 

0 

3 

3 

1 

2 

0 

1 

10 

52.6 

36 

47.4 

Total 


0 

5 

6 

3 

4 

0 

1 

19 

100 

76 

100 

All localities 

Total 


24 

87 

109 

64 

56 

27 

14 

381 


1144 
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TABLE 2 

SCL 

Mean g|_ x 100 (Sagittal Index) for all molar wear classes in each population and in the 
total population for all skulls measured. Standard deviation is calculated for individuals 
around the mean of the total population. 


Molar Wear 

Class 

1 

2 

3 

4 

5 

6 

7 


6 S 

140.2 

173.8 

260.3 

325.4 

370.4 

405.9 

333.7 

“Kingston” 

9 9 

137.0 

200.7 

258.8 

269.3 

358.8 

302.0 

369.0 


Both 

139.1 

185.4 

259.8 

303.7 

364.8 

373.9 

351.3 


S S 

160.7 

186.2 

274.9 

280.3 

323.3 

386.0 

399.0 

“Middle Park” $ 9 

139.0 

181.1 

252.1 

305.1 

306.4 

334.0 

366.0 


Both 

155.3 

184.3 

265.3 

291.3 

311.0 

375.6 

382.5 


S S 

135.0 

189.7 

238.4 

279.0 

339.7 

363.1 

361.5 

Poatina 

9 9 

153.0 

170.4 

262.0 

303.8 

337.7 

325.5 

287.0 


Both 

150.0 

180.1 

251.7 

291.5 

338.5 

354.8 

316.8 


$ $ 

— 

130.0 

323.3 

383.5 

335.0 



Maggs Mt. 

9 9 

— 

190.7 

263.0 

353.0 

344.0 

_ 

389.0 


Both 

— 

166.4 

293.2 

373.3 

339.5 

— 

389.0 


S $ 

144.5 

179.6 

266.6 

308.8 

353.9 

387.0 

353.8 

All localities 

9 9 

144.0 

197.1 

257.0 

290.7 

338.2 

313.3 

340.4 


Both 

144.3 

186.6 

262.6 

301.2 

344.9 

367.9 

346.1 

Standard Deviation 

33.7 

26.4 

29.5 

33.4 

35.6 

47.5 

46.4 
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numbers, then this may be due to an improvement of habitat encouraging immigration of 
young animals from surrounding areas. This may also explain the unbalanced sex ratio in 
these areas as young males are known to be under more pressure to migrate in order to 
establish a territory than young females (Winter, Ph.D. thesis). 

Both a high representation of younger animals and a predominance of males are 
characteristic of populations with high recruitment rates, i.e. expanding populations, or 
those with very high rates of adult mortality. These characteristics are not present in the 
forest-dwelling populations of Maggs Mountain and Poatina and it can be assumed that the 
populations in these areas are not expanding, nor is there a high level of adult mortality. 
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FIGURE 2 


Dorsal view of the skull of a brush-tailed possum showing the ooints from which measiire- 

(S.C L.), at^d facial skulMength 


S.C.L. - ^ - FS.L. 
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FIGURE 4 

SCL 

Mean values of "sr ^ 100 (Sagittal Index) for all classes of tooth wear in the “Kingston”, 
“Middle Park” and Poatina populations. Males and females are included together. The 
Maggs Mountain population was not included because of the small sample size. 

•-• “Middle Park”, •-• Poatina, .“Kingston” 
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FIGURE 5 

Mean values of x 100 (Sagittal Index) for all classes of tooth wear in the “Kingston”, 
“Middle Park” and Poatina populations. Males and females are included together. The 
Maggs Mountain population was not included because of the small sample size. 

*-• “Middle Park”, *-—• Poatina, .. “Kingston” 
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Figure 6 

Distribution of individuals in the molar wear classes for each of the populations sampled. 
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